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[OFFICIAL NOTICE. ] 

Twenty-eighth Annual Meeting of the New England 

Association of Gas Engineers. 
rae re 
OFFICE OF THE SECRETARY, LYNN, Mass., Jan. 16, 1899. 
To the Members of the New England Association of Gas Engineers : 

The twenty-eighth annual meeting of the New England Association 
of Gas Engineers will be held at Young’s Hotel, Boston, on Thursday 
and Friday, February 16th and 17th, 1899. 

The matters for discussion will be announced later. Members are 
requested to send to the Secretary questions for the Question Box, and 
are especially urged to contribute to the meeting short papers on any 
subject pertaining to the business. 

The Secretary will send blank applications for membership to those 
desiring them. 

Carefully note the change of date from the usual Wednesday and 
Thursday to Thursday and Friday. 

CHARLES F’. PricHarD, Secretary. 








ENTERED AT THE POST OFFICE AT NEW YORK, N. Y., 


AS SECOND-CLASS MATTER. 
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Sixth Annual Meeting, Michigan Gas Association. 
sae 
OFFICE OF THE SECRETARY, ! 
Saainaw, Micu., Jan. 11, 1899. 

To the Members of the Michigan Gas Association : Gentlemen—The 
Sixth Annual Meeting of the Michigan Gas Association will be held in 
Lansing, on Wednesday, the 22d, and Thursday, the 23d, of February, 
next. Location of headquarters and list of papers to be presented will 
appear in due time. Respectfully, Henry H. Hype, Secy. 








(OFFICIAL NOTICE. ] 


Change of Meeting Time, Western Gas Association. 
<namdiiiiila 
WESTERN GAS ASSOCIATION, OFFICE OF THE SECRETARY, 
New ALBany, IND., Jan. 10, 1899. 
To the Members of the Western Gas Association : 

On account of the inclement and disagreeable weather usually pre- 
vailing in Milwaukee during the month of May, the Board of Directors, 
acting upon the advice of the Entertainment and Executive Committees, 
have unanimously voted (with the exception of Mr. Littleton, who is 
in Europe), to change the date of the next annual meeting of the West- 
ern Gas Association, from May 17, 18 and 19, to June 14, 15 and 16. 

Members of our Association, and all who may desire to attend our 
next annual meeting, will govern themselves accordingly. 

James W. Dunbar, Secretary. 








[OFFICIAL NOTICE. ] 


Wrinkle Department, Western Gas Association. 
dignalesiiiltesiniee 
WESTERN GAS ASSOCIATION, OFFICE OF THE SECRETARY, } 
New ALBaNny, IND., Jan. 16, 1899. § 
To the Members of the Western Gas Association : 

Mr. E. H. Jenkins, Editor of the Wrinkle Department, desires it 
known that those who have contributions to offer for publication in 
this valuable division of the Association’s proceedings, should forward 
the same at as early a date as possible. All matter of this nature 
should be in hand not later than April 1st. Let no member fail to mail 
Mr. Jenkins a description of any device that saves labor or insures 
through its use better service in the production or distribution of 
gas. 

Address all communications to Mr. E. H. Jenkins, Engineer Buffalo 


City Gas Company, Buffalo, N. Y. J. W. DUNBAR, 
Secretary. 








BRIEFLY TOLD. 
ais 
THE VERDICT OF THE CORONER'S JURY AS TO THE GASHOLDER CoL- 
LAPSE.—The hearing before Coroner Zucca and a jury, held to deter- 
mine the cause of the death of Pious Baum (which verdict would 
relate to the demise of seven others), has been held and a verdict 
reached. As our readers are aware, a new 4-lift holder, located on the 
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storage division of the Consolidated Gas Company’s plant at Avenue A 
and 2ist street, New York, was in the preliminary stages of the air test 
(early the evening of December 13th last), when the tank in which it 
rested failed. The result was that eight persons lost their lives, several 
others sustained varying injuries, and much damage was done to sur- 
rounding and adjacent property. As the main facts in the case can be 
found in the JoURNAL for December 19, 1898, no further mention of 
such is necessary here. In view of the importance and magnitude of 
the happening, involving as it did a problem heretofore unencountered 
in the annals of gas works construction, Coroner Zucca went along 
slowly and safely in the preliminaries for the inquest. The latter was, 
after one or two postponements, brought off last week, the hearings 
having been commenced on Monday last and finished, by the rendering 
of a verdict, the succeeding day. The jury was exceptionally well 
qualified to consider a matter of the nature in hand, as the appended 
list will show: John Monks, ex-Dock Commissioner ; C. Wilson At- 
kins, C.E.; Isaac A. Hopper, Builder and Contractor ; Chas. Warren 
Hunt, C.E., Secretary American Society Civil Engineers; Geo. E. 
Weed, Supt. Morgan Iron Works; Stevenson Taylor, C.E.; John 
Henry Deeves, Builder and Contractor ; J. S. Coleman, Contractor ; 
Drew King Robinson, of Robinson & Wallace, Contractors; R. 8. Gil- 
lespie, C.E. These gentlemen listened to the testimony presented (all 
parties interested in the case were represented by competent counsel), 
the proceedings were carried out through the best parts of two days 
(the jury visited the wreck the afternoon of Monday last), and the ver- 
dict returned by them was the following : 

“That the said Pious Baum came to his death, on the 13th day of De- 
cember, 1898, at Avenue A, between 20th and 2ist streets, by asphyxia- 
tion by drowning, caused at the time and place aforesaid, on the prem- 
ises of the Consolidated Gas Company, by rupture of new gasholder 
tank, thereby releasing a large volume of water contained in said tank, 
and occasioned in a manner unknown to the jury. 

‘**We find that the plans and specifications prepared for the con- 
struction of the tank in question were in accordance with the standard 
practice by which numerous other tanks of similar character have been 
constructed, and which have been in use for a number of years. 

‘* We also find that the construction and materials of the said tank 
were in accordance with the plans and specifications, and that the work- 
manship thereon was of good character. 

‘In view of the fact that neither the design nor construction of such 
gasholder tanks is under the official supervision of any city department, 
we recommend that all such work shall in future be subject to proper 
municipal supervision and control.” 

This verdict may be satisfactory to the jurymen, but we doubt if it 
will prove satisfactory to anyone else ; and least of all will it be received 
with satisfaction by constructing gas engineers the world over. More 
especially will the latter repel the thought that tank and holder con- 
struction will be better done when put under the supervision of munici- 
pal engineers than when altogether left in the mutual custody of those 
who erect such vessels and of those who buy them. To say that the 
verdict is a disappointing one (especially in view of the engineering 
capacity of the men who composed the jury) is to put it in the mildest 
way ; for no one is a bit the wiser now over the cause of the collapse 
than he was at 6 P.M. on the evening of December 13th. In the testi- 
mony taken (which we hope to print in full next week) quite some sup- 
port was given to the theory that the rupture was caused by the 
malicious use of a high explosive. 





Nortss.—The proprietors of the Bridgeton (N.J.) Gas Light Company 
promise that within the year the selling rate will not exceed $1 per 
1,000 cubic feet. The ruling price is $1.10.—Governor Roosevelt has 
appointed James Trow Alexander as inspector of gas meters for the 
State of New York, He succeeds James L. Stewart.—At the annual 
meeting of the Cleveland (O.) Gas Light and Coke Company the fol- 
lowing officers were elected : Directors, D. P. Eells, J. H. Morley and 
C. H. Beardslee ; President, M. S. Greenough ; Vice President, J. H. 
Morley ; Secretary and Treasurer, C. H. Beardslee.—Receiver 
Tinsley’s mission in connection with the affairs of the Macon (Ga.) Gas 
Light and Water Company is about at an end. The rehabilitation of 
the Company is completed, and the outlook is that Mr. H. T. Powell 
will be chosen President. This mention would be incomplete were it 
not stated that Mr. Tinsley’s receivership was marked by honesty, cap- 
acity and success.——At the annual meeting of the Warren County 
Gas Company, of Phillipsburg, N. J., the officers elected were : Direc- 
tors, John Franks, David Meixsell, Daniel M. Davis, Andrew Smith, 
Michael Kenney, D. I. Seifert and Samuel Thomas ; President, John 
Franks ; Secretary and Treasurer, David Meixsell, 





[Prepared for the JournaL, by Mr. F. Egner.] 
Plant for Obtaining By-Products at Coke Works. 
i alaitllilaescide 

Concerning this subject, the Journal fur Gasbeleuchtung publishes 
an article, by Mr. Rudolph Terheast, Chief Engineer of the KGlnischen 
Maschinenbau Gesellschaft, from which is abstracted the following in. 
teresting statement: Passing the introductory remarks and explana. 
tions, and confining this report to such matters as seem to be of use or 
interest to the readers of the JOURNAL, it is seen that Mr. Terheast stat. 
ed that coking works nowadays, in addition to coke, tar and ammonia- 
cal liquor, also have a considerable surplus of gas. The American 
reader can satisfy himself as to the real value of this ‘‘ surplus” if he 
is so fortunate as to have a copy of General Andrew Hickenlooper’s 
book on ‘‘ Fuel Gas at Cincinnati ;” but in the article under consider. 
ation it is said that a plant in Westphalia, containing 60 coke ovens 
(size and style of ovens not given), has a surplus of 847,536 cubic feet 
per 24 hours, or enough fuel to heat steam boilers with 4,036.5 square 
feet of heating surface. Calculating this in value of steam coal, and 
assuming that 3,531.4 cubic feet of gas equal 192.9 pounds of coal (or 
about 1,000 cubic feet of gas to 54.6 pounds of coal), this would give a 
value of the surplus gas equal to 46,297 pounds of said coal. This gas, 
the author remarks, can be also used for illuminating purposes instead 
of heating steam boilers ; but in such case it must be passed through 
purifying apparatus similar to that used in commercial gas works, and 
it must also be carbureted if used direct ; but the carbureting may be 
omitted if the gas is to be used with Welsbach burners. 

The carbureting of this gas, by means of the vapors of hydrocar- 
bons, can be accomplished at the coke works in a simple manner, after 
extracting the commercial benzoles from the tar, by means of the still 
remaining oils, which latter offer the advantage that they are not so 
volatile and are quite cheaply obtained. 

Assuming that the consumption of gas per inhabitant per year will 
847,536 x 180 
1,765.7 
fractional part) 86,000 ; or, in other words, that the surplus mentioned 
before would be sufficient to supply a city of 86,000 inhabitants. 

The reader’s attention is directed (especially if he is a student) to the 
multiplier 180 used, because it appears to be assumed by the author of 
the paper that that figure represents the multiplier by which the annual 
make or sendout may be arrived at, if we know the maximum make 
per day. Others have assumed 200 to be nearer the true figure. Tak- 
ing, however, the figures of Mr. Terheast, and applying the rule, then 
847,536 (make per 24 hours) x 180 = 1,525,564,800 cubic feet per year. 
Now right here is where the author of the article quoted from seems to 
have made a mistake. For example: The average figure of consump- 
tion per inhabitant may be all right, and so may be the constant 180, 
and the daily production of gas from the 60 coke ovens, which to be 
profitable must be kept going constantly, producing every day their 
surplus of gas, be it in December orin July ; but even the studeni in 
the first stages of gas engineering knows that the consumption of gas 
varies greatly with the seasons. For instance: The monthly sendout 
from a large Western gas works was 5.44 per cent. in July, and 11.82 
per cent. in December, of the total for a certain year. For certain days 
of the year the difference in per cent. is still more marked, not to men- 
tion dark days occasionally; and quite a chapter could be written upon 
the pros and cons entering into that subject ; but it would seem that 
enough has been shown to prove that the rosy hues of Mr. Terheast, as 
given in his really interesting article, are not altogether well grounded. 

The editor of the German Journal remarks: ‘‘A plant of this kind 
has been for some time in operation at Halifax, and we shall give it our 
attention in the near future.” It is hoped that the operations at that 
plant may be thoroughly ventilated, and then probably a further con- 
firmation of thefacts published in the book by General Hickenlooper 
will be found. Returning to Mr. Terheast’s article, the latter informs 
the reader that much depends upon the proper method employed in the 
distillation of coals, as to the quality of coke produced. This is shown 
not only in the appearance, but particularly in the solidity or weight of 
the coke. High heats are not to be recommended in coke ovens which 
are also expected to give good results with other by-products, such as 
tar and ammoniacal liquor. The too rapid extraction of gas and coking 
of coals lead to porous, less solid coke, and also materially affect the tar. 
Tar produced by means of very high temperatures contains more benz0l 
and toluol, but also more naphthaline and other fixed constituents, while 
the tar produced at low temperatures is not so heavy, and contains 
principally hydrocarbons of a more volatile nature. This was evi- 
denced when certain supposed improvements were made to ovens by 


average 1,765.7 cubic feet, we find that = (neglecting the 
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Mr. Terheast recommends 48 hours’ duration per charge as the most 
suitable within certain limits of coke oven dimensions, and adduces the 
following results in support of this. In ovens in which the charges 
consisted of 15,432 pounds of Westphalian coai (duration of charge 48 
hours) the results obtained were, per ton : 


Coke, from dry coal................. 76.97 per cent. 
i wetted coal............. 69.63 - 
Tar, from Gry O00] .....ccccc0 cece 2.113 ‘ 
= wetted coal..... ........ 1.905 ‘ 


1.16 _ 
wetted coal 1.04 " 
Ammonia water, from dry coal...... 23.63 4 

™ " wetted coal... 21.38 ™ 


and 23.92 pounds of benzole per ton, when by other methods only 
about 6 pounds of benzole were obtained. He concludes by remarking 
that although slow coking requires a larger expenditure of money for 
ovens in the first place, yet the results are so very much better in every 
respect, more especially in the yield and value of the by-products, that 
such a system is to be preferred to others where the coking is accom- 
plished in less time. 


Sulphate of ammonia from dry coal... 
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Why some Small Electric Light Plants do not Pay. 
ticadlitianicia 
By Mr. J. R.-CravaTu, in Electrical Engineer. 

To the men who have always devoted their attention to the affairs of 
large lighting plants, the close figuring and attention to minute matters 
that is necessary in the management of electric light plants in very 
small towns are rather amusing, and it is apt to be thought, after a brief 
consideration of the matter, that the electric light business in a small 
place is a good thing to keep out of. Nevertheless the fact that there 
are numerous plants in towns of less than 3,000 inhabitants, and that 
they still continue to be built, and that there are many of them paying 
good interest on the money invested in them, goes to show that the gen- 
eral assumption sometimes made that no plant in a town of less than 
2,500 inhabitants will pay, is far from the truth. As a matter of fact 
there are plenty of paying plants in towns of 1,200 to 1,500. My ob- 
servation has led me to believe that where plants do not pay in prosper- 
ous towns of 1,500 and upward, it is usually not so much the fault of 
the technical or engineering end of the plant as it is of the common- 
sense business end. To be sure there must be a knowledge of the tech- 
nical end combined with the business management, but the failure to 
pay dividends is usually fully as much or more with the business man- 
agement than with any engineering defects in the plant, for in such 
small plants the éngineering part is ‘‘ cut and dried ” practice as it were. 
However, as there are some inexcusable engineering blunders made 
even in such small plants, and as they are usually made when the 
plant is first constructed, a discussion of why some small electric light 
plants do not pay can only be entered into fairly by discussing both 
the engineering and business management from the time the plant is 
first financed to the time it is fairly in operation. 

One of the first common mistakes in building a plant in a small town 
is to start with too little cash in the company treasury, or at least not 
enough provided for to properly get the enterprise on its feet. Itshould 
never be forgotten that in starting to light a small town, asin many 
another business enterprise, it will take some time to develop the busi- 
ness. While, after a year or two. of operation the returns should be 
considerably more than the ordinary 5 or 6 per cent. on an investment, 
the first few months will not do much more than pay the operating 
expenses, to say nothing of interest on money borrowed to build the 
plant with or bills for construction material from electric supply 
houses. The promoters may think that if they can only get together 
money enough to get the plant started, somehow they will be able to 
pay for it out of the earnings. That is all very nice providing they 
can borrow money on long time loans and borrow enough to pay for 
the many expenses in the way of extending lines, adding new customers 
and paying interest the first few months after the plant starts. By far 
the most satisfactory way, however, is to start with enough paid in 
stock not only to start the plant but to pay for extensions and improve- 
ments for a year or two after it starts. In other words, put the cost of 
construction where it belongs and pay for it out of the capital stock of 
the company, instead of loading it on the operating expenses of the first 
‘wo years and giving the whole enterprise a black eye both in the eyes 
of stockholders and public, because it does not pay expenses. Of course, 
theoretically, it makes no difference where the money comes from to 
Pay for the plant, whether out of operating receipts or paid in capital. 
Practically, the gross receipts will not be more than enough to pay a 


small interest on the investment at first, if they are even enough to do 
that, and an attempt to not only pay running expenses but construc- 
tion expenses out of gross receipts is foredoomed to failure, and the 
moral effect of this on the standing of the enterprise, not only among 
outsiders but among stockholders, is something to be avoided. Let 
there be money enough to do the thing right from the start, let it be 
understood among stockholders that returns are not to be looked forthe 
first few months, but may be counted on with certainty once the com- 
pany is fairly started, and we start out with little chance for the dis- 
satisfaction and loss of confidence that sometimes handicap the small 
plant. 

Once the financial problem is out of the way and money provided 
for, there are anumber of ways, both successful and unsuccessful, to 
go about building the plant, as the results all over the country to-day 
testify. Here, too, a level business head is needed as much as any- 
where else. We see statements often in the technical press from which 
one would gather that it is only necessary to hire a consulting engi- 
neer and the work will be done perfectly. Contracting firms would 
make one believe that it is only necessary to give them the contract for 
the whole thing and all will be right. Then there is the man with 
second-hand machinery who will tell you how to do the whole thing 
if only one will purchase of him. Now, I am not prepared to say that 
any of these methods is all right or all wrong. It takes a conserva- 
tive, level business head tosee the correct way whichever method is pur- 
sued. It is surely not good business to deal with technical matters one 
is not familiar with, without the unprejudiced advice of some one con- 
versant with such matters, nor is it good business sense to seek such 
advice without being sure it is honest and competent. Neither is it 
always good business sense to attempt the assembly of all the apparatus 
that makes up a plant, when reliable contractors skilled in the business 
can be found to undertake it, at a reasonable price. Last of all, I cer- 
tainly do not consider it a necessity at the present time to purchase new 
apparatus all through fora small village plant. Second-hand appara. 
tus, however, is something which should only be ‘‘ taken in very small 
doses, and under the advice of a competent physician.”’ In this matter 
of second-hand apparatus there are many things to be considered. It 
is usually the case that cheapness and reliability stand above all else in 
the very small plant. In such plants the alternating system will be 
generally used, and as the generating outfit will comprise one engine 
and one dynamo it is important that they be in such condition as to be 
able to give regular service with no shut-downs for repairs. 

Owing to the enlargement of many plants, a large number of second- 
hand alternators of small capacity have been thrown on the market at 
a very low price. Many of these are almost as good as new and offer 
the small plant a chance to make a considerable saving in investment 
with practically no drawbacks, if the machine is carefully selected. 
Second-hand engines can also be bought that will give excellent service 
if thoroughly overhauled as to all bearings, pistons and valves before 
being put in service. Leaky insulation in the dynamo and leaky valves 
and pistons in the engine are the things to be looked out for mainly in 
the purchase of these machines second hand. As to second hand 
boilers, the electric light man should be exceedingly wary and only 
purchase after a rigid examination as to quality of metal and incipient 
defects. Most boilers are not worth resetting after a few years’ use 
with the scale producing water that abounds in most parts of the 
country. While an engine or dynamo can usually be repaired or 
overhauled in a few hours between runs, boiler repairs usually require 
several days, and it is therefore important that there be no boiler re- 
pairs if the plant is to run with one boiler. And this leads up to a mis- 
take that is often made in the construction of a small plant, namely, 
the attempt to get along with one boiler in a locality where the water 
scales boilers very badly. It is comparatively safe to count on one 
boiler as one engine and one dynamo, if the water is good and does not 
leave any hard scale on plates and flues, but it is flying in the face of 
fate to count on obtaining unbroken service day after day for years 
from one boiler if there is any tendency on the part of the water used 
to form hard scale. Many a plant has come to grief from this cause. 
If one boiler only is put in the tendency constantly is to neglect the 
thorough cleaning of it, and in fact there is not time between daylight 
and dark to cool down a boiler so that it can be properly cleaned. Some 
inaccessible place will get heavily coated and then it is only a question 
of time until leaks and shut downs will follow. Therefore, always 
make provision for putting in two boilers even if the plant is to be 
started with but one. It usually @6sts no more to build with a view to 
increase of boiler plant, and yet it is extremely common in the small- 
est plants to see no provision whatever made for it and an arrange- 
ment of building and coal storage which makes the addition of another 
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boiler a matter of turning things wrong side out to accomplish it. To 
return to the consideration of how far it is best to invest in second hand 
apparatus, the strongest temptation of all will be to save investment by 
getting all second hand transformers. A great many good engineers 
familiar with all the modern ideas as to the great core loss in aged 
transformers will hold up their hands in horror at the mere mention of 
the possibility that second hand transformers could be used. There are 
no doubt many transformers to be had both new and old that are ex- 
pensive at any price. There are, however, many transformers of good 
make thrown on the second hand market because of the increasing 
custom of bunching customers on larger transformers as practiced by 
large plants. These discarded transformers may have lost some effici- 
ency through the ageing of the iron, but the probabilities are that they 
are still more efficient than some makes of new transformers, and cer- 
tainly the regulation is as good as it ever was. 

A good second hand transformer is certainly to be preferred to a poor 
new one. For the few moderate sized transformers that run the store 
lights in asmall town the matter of efficiency is not of great import- 
ance because the transformers are few in number and are run most of 
the time near full load, as the smallest village plants only run the first 
half of the night. For the scattered residence lighting, however, 
efficiency is of great importance, because it is impossible to bunch many 
customers on the secondary of one transformer, and as there must of 
necessity be many small transformers, the leakage current and watts 
lost in heating transformer iron will be considerable. It should not be 
forgotten, however, that the short run (averaging 6 hours per day) of 
the small village plant, tends to make the matter of core loss in trans- 
formers relatively of less importance than ina plant run 12 or 24 hours 
per day. 

In my opinion, it is safe and good policy to buy second-hand 
transformers, provided they are put through the same tests and made 
to answer to the same specifications as new ones would be. 

The transformers that go into small plants are rarely tested in any 
manner, but at the present day there is no reason why they should not 
be put through some simple commercial tests before being accepted, 
since the necessary instruments are now within the reach of all plants 
at a reasonable price. No transformer should ever be put on any line 
that drops more than 3 per cent. in voltage at its secondary terminals 
between no load and full load. This is easily tested at any village 
plant by measuring the voltage at the secondary terminals of each 
transformer with and without load, the primary voltage being kept 
constant. And I may say here that a portable alternating current 
voltmeter should be a regular part of the equipment of every plant of 
this kind, although as a matter of fact small plants having them are 
very scarce. Implicit faith is usually placed in the station voltmeter, 
and it is religiously kept at a certain point, regardless of what the line 
drop may be and regardless of what the error of the instrument may be, 
but this is another subject and I will speak of it later. 

Each transformer, before being accepted and put on the lines, should 
be tested for core loss, that is, the constant loss of energy that is taking 
place as long as the transformer is connected to live lines. This can 
easily be done with an indicating wattmeter, of the kind’ used also for 
testing lamps. Several companies now make indicating wattmeters 
suited to this purpose. To test a transformer for core loss, it is only 
necessary to connect its secondary to the secondary of some other trans- 
former already in operation on the lines. Then by connecting a watt- 
meter so as to measure the energy supplied to the secondary of the 
tested transformer and leaving the primary circuit of the transformer 
that is being tested open, the eneryy lost in the core of this transformer 
can be read directly from the wattmeter. A number of transformers 
can be tested in a very few minutes in this way. If the transformers 
are new, this core loss should not exceed 30 watts in a 20-light con- 
verter, 40 watts in a 30-light converter, 50 watts in a 40-light converter 
and 60 watts in a 50-light converter. A general rule on the smaller 
sizes which may make these figures easy to remember is that the core 
loss in watts should not be more than the capacity of the converter in 
lamps plus 10. If the transformers are second-hand and coal is cheap, 
these figures may be stretched a little, but there is no excuse for new 
transformers not being up to this standard, as many makers are doing 
far better than this. If an indicating wattmeter is not at hand, the core 
loss in a transformer can be tested with a common recording wattmeter 
such as is used for measuring current supplied to customers. This 
should be of low capacity (10 lights being usually the lowest obtainable) 
and the test, to be correct, should cover several hours. As wattmeters 
are liable to run slow on such a small load as the leakage current of a 
transtormer, it is best to put a load of lamps on the wattmeter in addi- 
tion to the transformer, For example, if it is a 10-light wattmeter, 





connect a load of 9 lamps to it and note the umount of energy supplied 
to the lamps in a certain time. Then in addition to the 9 lamps connec 
the secondary of the transformer to be tested in multiple with the lamps 
and note the amount of energy consumed for exactly the same lengt 
of time as in the first case. The difference will be the amount of energy 
lost in the transformer provided the voltage in the same during both 
tests, and the lamps have not had time to change with age. In orde 
to be sure that these two chances for error are eliminated it is well iy 
the small station to make the first test covering about 5 hours on one 
day and the second the corresponding 5 the next day. If the station 
voltage is the same in both cases, as it should be for corresponding 
hours on week days at the same season of the year, and if the same lam), 
are used in both cases, this test should give fairly correct commercial 1. 
sults. Neither the lamps nor the wattmeter will change much in the 
course of a few hours and therefore the comparative results are not 
rendered incorrect, as they might easily be if weeks or months should 
intervene between the two parts of this test. 

Another most important point to be observed in accepting trans. 
formers, especially if they are not new, is the insulation. It certainly 
is not good business policy to accept and put on the lines, transformers 
that will burn out with the first thunderstorm, or perhaps get a leak 
between primary and secondary that will result in killing or severely 
shocking some unsuspecting customer. And yet itis safe to say that 
in the majority of alternating plants there are transformers that are a 
constant menace to persons handling lamp sockets on the secondary 
circuit. That the writer is not now in the happy hunting grounds on 
account of a leaky transformer of this kind, is due more to good luck 
than to any more rational cause. Few men connected with the smaller 
plants realize the danger from this source. One good sized personal 
injury lawsuit would cripple a small electric light company so it could 
never get on its feet again ; and yet transformers are constantly left on 
the lines until they actually burn out, without any effort to find out 
whether they are in a condition dangerous to customers, when a simple 
monthly test of each transformer with a magneto would take no more 
time than reading the meters, and would weed out defective trans. 
formers. To be sure a transformer will be very far gone before even 
a powerful testing magneto will ring through between primary and 
secondary, but by testing often enough the dangerous condition can- 
not exist very long. Before putting a transformer up, large stations 
now make a severe test as to the ability of a transformer to stand high 
voltage between the coils. To make this test, special high voltage 
transformers are required. Specifications recommended by various 
authorities as to the voltage a transformer shall be able to stand be. 
tween primary and secondary vary considerably. Ten thousand volts 
(as sometimes specified), after the transformer has been heated by its 
rated load for several hours, is a rather severe test for a 1,000-volt 
transformer. Five thousand volts for a 1,000-volt transformer is an- 


other specification, and this is certainly none too severe, while at the J 


same time it will let nothing inferior pass. If a small company feels 
that it can not afford a special high voltage transformer for such tests, 
it can at least run its transformers for six hours at full load and then 
apply 1,000 volts between primary and secondary terminals for 15 min- 
utes. 

It is also easy to note whether in this 6-hour run at full load the 
temperature of the transformer rises more than 70° F. above the sur- 
rounding air, and if it does it is not worth putting in service. Now 
there is nothing about any of these tests spoken of that cannot be done 
around a small plant by the men already employed if they are properly 
directed. They take very little time when worked in with the nightly 
station routine, and it is nothing more than good business management 
to know the kind of apparatus a company is getting for its money, and 
whether such apparatus is worth buying and fit for use. 

Before leaving the electrical engineering part of the construction and 
operation of a small alternating plant, I want to call attention to the 
most remarkable method, or want of method, in vogue securing the 
proper voltage at the lamp terminals. Upon going into one of these 
plants one usually finds an alternating current station voltmeter of un 
certain age and accuracy run from the secondary of a. transformer. 
Now this transformer may be a special station voltmeter transformer, 
but it is just as liable to be any kind of transformer that happened 
be handy, perhaps partly loaded with lamps in the station, perhaps no. 
Now, it is likely to make anywhere from 2 to 5 volts difference with 
the absolute accuracy of the voltmeter as indicating the correct primary 
station voltage, whether it is run off its own transformer or some com 
mon transformer partly or fully loaded. Not only is this possibility of 


error ignored, but the drop in line, transformer and secondary wirilf 
is ignored, and the station voltmeter is kept constantly at a certain poitl 
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without regard to the load that ison. It may have been very nice as 
a theory in the early days of alternating current distribution that the 
loss in distribution was too small to be counted on, but it does not work 
in practice. On small systems there is usually adrop of from 2 to 5 per 
cent. in the primary lines between station and transformers at full load. 
The transformer itself will cause a crop of 2 to 3 per cent. between no 
load and full load, and the secondary wiring is usually calculated (if 
calculated at all) to give 2 per cent. drop. We have then approximately 
between no load and full load the following losses to provide for at the 
station : 


Pe inc oicbeccvccecvcveses 4 per cent. 
TEAR GIOD..o oo cesscseccccccsee 3 - 
Ms. a discdeccccescckont 2 rh 

9 “ec 


This drop of 9 per cent. would call for a pressure of 1,090 volts at the 
station, but as a matter of fact 1,110 will be needed because the real 
ratio of conversion of all transformers falls somewhat short of the nom- 
inal ratio. Thus transformers built to transform from 1,000 volts to 100 
will give from 97 to 99 volts on the secondary when the primary volt 
age is 1,000 and there is no load on the secondary, and from 94 to 96 
volts with the secondary loaded and primary pressure 1,000 volts. The 
proper way, of course, is to always keep the primary voltage 2 per cent. 
higher than the normal ratio of conversion calls for. 

Assuming, according to the foregoing figures, that the losses in 
primaries, transformers and secondaries is 9 per cent. on full load, the 
proper station primary voltage should be 1,020 at no load, 1,065 at half 
load, and 1,110 at full load, other loads in proportion. Now, it is evi- 
dent that with a station voltmeter of the kind described, that no one 
knows the accuracy of, and which really gives no indication of the true 
primary voltage, it is like going in the dark to try to regulate the pres- 
sure by it. There are evidently so many chances of error by it that the 
only safe way in most cases is to have a good portable alternating cur 
rent voltmeter, not only for checking the accuracy of the station in- 
strument, but for actually going to the consumers’ lamps and deter- 
mining what station voltage, as indicated by the station voltmeter, will 
give the correct lamp voltage at different loads. A good portable volt- 
meter for this purpose is by no means an unnecessary refinement, as it 
is the only sure way of keeping lamps at their proper voltage. Lamps 
run below their voltage give a poor light and are a very poor advertise- 
ment for the electric light in the small towns where gas machines and 
powerful kerosene burners put up strong competition. On the other 
hand, the excessive lamp renewals with too high a voltage will pay for 
a good many portable voltmeters. The case is no better if the custom- 
ers pay for their own renewals, for they will object to this expense very 
vigorously. 

The adjustment of meter and contract rates is a matter requiring 
much good judgment and an intimate acquaintance with the electric 
light business, as it runs in small towns; for a mistake in the begin- 
ning is very difficult to remedy. Never put the rates very low with 
the idea of attracting a large number of customers without first consid- 
ering how many customers it is possible to get, as shown by the exper- 
ience of plants in similar towns. In a small town, unlike a large city, 
there is a very limited number of possible customers. The majority of 
the stores will become customers in time if the service is good. Among 
the residences, those able to afford electric lights in a small town (un- 
less it is a rich suburban town) are very much in the minority. The 
income possible is then limited, and the company should see to it that 
in the effort to compete with gas and kerosene they do not put rates 
down to where it will always be an impossibility for the plant to pay. 
It is now generally accepted that the only proper way to sell current 
from a large plant is by meter; but what is to be done in a small town 
Where there are numerous customers taking from two to seven 16 
candle power lamps each. To buy, install and look after a 10-light 
meter for each one of these is evidently an unnecessary expense, since 
most of these customers are small stores and places where the lights 
are used a definite number of hours every day, and it is easy to calcu- 
late just about how much current will be used, and charge accord- 
lngly by contract. For all other customers, however, where the de- 
mand for light is intermittent, the meter is the only thing and the con- 
tract rate a snare and a delusion as far as the company is concerned. 
Residence lighting by coutract is one of the best ways to burn money 
the writer ever ran across. The man with 20 lights in his residence 
Who ‘‘ordinarily wants only two at a time,” somehow forgets to turn 
off the other 18 enough of the time so that his load is fully equal to 
that of the stores which pay several times as much per month. 
Designers of small stations do not sufficiently realize the value of 








labor-saving arrangements of building, boiler, etc. Labor is the largest 
item in small plants, and it is often the case that differences in the ar- 
rangement of the plant will constitute the difference between getting 
along with one man or hiring two. Builders of small steam plants 
have a favorite way of arranging to have the coal dumped first into a 
store room adjoining the boiler room, from whence it must be run out 
in a wheelbarrow in front of the boilers. They also have a fondness 
for making the space in front of the boilers very limited, so that not 
much coal can be put there at once, and the fireman’s operations in 
general are impeded. Then, too, according to this creed, whenever 
possible, the dynamo room, stoke hole, pump and steam gauge should 
never be put in any handy relation to each other. The engineer that 
runs the plant when he is not getting out coal from the storage or firing 
and cleaning fires in the limited room before the boilers, will be kept 
from getting lazy by chasing around Robin Hood’s barn to look at the 
voltmeter or start the feed pump. The fact is, the moral effect of such 
a poorly arranged plant is enough to destroy all sense of discipline or 
responsibility on the part of the man running it, to say nothing of his 
inability to look after the plant as it should be looked after, simply be- 
cause of such unhandy arrangements. And right here it may be said 
that no matter how limited the force employed around a plant, it is im- 
portant to the financial success of the undertaking that everyone con- 
nected with its operation be made to feel a strict sense of discipline as 
regards correcting immediately any defect that could possibly develop 
to an extent to cause the shutting down of the plant. As financial 
reasons prohibit an investment in duplicate machinery to a large extent 
in small plants, it is of greatest importance that everything be kept in 
such perfect condition that breakdowns never occur. The steam plant 
of an ocean steamship is expected to make its run across the Atluntic, 
covering from one to two weeks’ time, without a hitch or shut-down of 
any kind. It certainly is not asking too much to expect a small elec- 
tric light plant to run as regularly as clockwork a few hours every day. 
But it requires eternal vigilance todoit. Breakdowns and poor service 
usually originate with the business management of acompany. If the 
men find that their carelessness in not reporting or remedying the 
slightest troubles is overlooked, or if, as is often the case, reports of in- 
cipient troubles are ignored, or the ordering of supplies to correct them 
is delayed, it will only be a short time until everyone about the plant 
loses all strict sense of responsibility. The personal equation figures 
very largely in the reliability of the service given by any plant. Dirt 
and disorder should never be put up with, not so much on account of 
the injurious effects of the dirt as because of the general demoralizing 
effect such a condition of affairs and the resultant carelessness as to de- 
tails. The weighing of all the coal used as it is fired is not practicable 
in the small plant because of the labor involved, but it is well occa- 
sionally to have atest night or two and weigh all the coal, and if pos- 
sible all the water. Such tests, together with monthly averages, will 
help determine the best coal to buy, for the best coal is not always the 
cheapest any more than the cheapest is always the best. There is 
usually fully as much chance for fuel economy around the boiler room 
as anywhere, by keeping boilers free from scale, and flues free from 
soot, properly heating feed water and careful firing so as to avoid leaks 
of steam through the safety valve and of air through the fire doors. 

Finally, I may give as one of the principal reasons why some small 
plants do uot pay is that there is not enough in the business to com- 
mand the services of a very high priced man in any capacity. While 
plenty of men can be found who can do the manual work around a 
plant it is not easy to find men who are capable of taking charge of 
everything about the plant, and who will do all the manual labor 
necessary, because such a quality of man can usually find equally 
paying positions in some larger plant where they can get work more to 
their taste. The result is that often the plant is managed jointly by 
some officer of the company who knows nothing by previous experi- 
ence of the electric lighting business, and by some hobo who does the 
manual labor and who is equally ignorant of the electric light busi- 
ness. The combination is always an unhappy one for the stockholders. 
It goes without saying that there should be someone connected with 
the enterprise who has had some experience in the business, though it 
matters not much in what capacity, whether as consulting engineer, 
officer and part owner, or as operating electrician or engineer. 








At the annual meeting of the shareholders in the Equitable Gas 
Company, of Pittsburg, Pa., the officers chosen were: Directors, Reu- 
ben Miller, James Hemphill, Robert B. Brown, Chas. H. Zey, J. Stuart 
Brown, Frank B. Robinson, Jacob T. Keil, Leopold Vilsach and Wil- 
liam H. Alldred ; President, Robert B. Brown ; Secretary and Treas- 
urer, William H. Alldred, 
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[Concluded from page 114. ] 
Notes on the Distribution of Alternating Currents. 


i 


By Mr. S. E. T. Ewina, in Elec. Engr. 


The equipment of a sub-station should be as complete as due regard 
to cost will allow. The value of disconnection and fusing points which 
can be readily made use of in all weathers is very great, and wherever 
a main approaches closely to a sub-station it should be taken in and out 
again through a pair of fuses or connectors. Of course, in really large 
sub-stations attendants are always present for the purpose of switching 
transformers in or out as the load varies, and in such cases there is a 
complete equipment of switches and fuses, ammeters and voltmeters, 
and arrangement for cross-connecting the various mains; but there are 
not many cases, apart from the large alternating supply undertakings 
in London, where the constant presence of an attendant is justified by 
the saving in magnetizing losses. In the smaller class of sub-station 
usual in provincial towns, the only real indispensables are primary and 
secondary fuses to each transformer, and a maximum demand meter on 
the low-tension bus bar. Probably the safest form of high-tension fuse 
for use in sub-station work is that consisting of an earthenware tube 
made in one with a stout handle. The fuse wire passes through the 
tube from one terminal of the handle piece to the other, and contact 
with the basepiece 1s made by spring clips. These fuses can be used as 
switches with perfect safety, provided rubber gloves are used as a pro- 
tection against possible surface moisture, and cau be relied on to break 
the circuit without arcing under all circumstances. In the arrangement 
of the equipment all high-tension work should be separated from the 
low-tension, preferably on different walls, the high-tension being on 
the wall farthest from the manhole and railed off. Noone except the 
distributing engineer and the foreman on mains should be allowed to 
go inside this railing, save when working under direct supervision, un- 
der penalty of dismissal. Ail connections should be simple enough to 
be followed at a glance, and all high-tension should be painted a dis- 
tinctive color, red being the best. 

It is often the case that when a system of mains and sub-stations is 
put down the arrangement of the sub stations receives very little atten- 
tion from the contractors, being left to the discretion of the éngineer in 
charge of the main laying, who has probably no experience of the act- 
ual needs of distribution work, and mistakes are made which it is diffi- 
cult or impossible to rectify afterwards. The writer has seen several 
which, from being too small in the first instance and badly arranged, 
have become crowded, complicated, and altogether places to be avoid- 
ed. On the other hand, when they have been designed and carried out 
by the men who have to use them, or, at any rate, by people having ex- 
perience in that particular class of work, their value is very great. 
Probably no part of the distribution equipment repays so well any ex- 
tra care bestowed on their design in the first instance. 

Very many automatic contrivances for switching transformers in or 
out as the load on the sub-station varies have been tried, and still more 
have been patented and never used. The difficulty of getting a small 
increase of current to operate a number of switches, requiring a con- 
siderable amount of force to open and close them efficiently, is very 
great, and supposing this to be successfully done, there is the well- 
founded prejudice of station engineers against leaving so critical a 
matter in the hands of automatic mechanism to be overcome. The 
only piece of apparatus of this kind that is working successfully, as 
far as the writer knows, is a switch which cuts the transformers in 
when required, but has to be operated by hand to cut them out again. 
This, however, fulfils the main desideratum, for the load may come on 
at any time during the day, but can be relied upon to fall off at a cer- 
tain time in the evening, so that the attendant can time his visit accord- 
ingly. An automatic cut-in of this kind should be of great service in 
sub-stations not quite important enough to justify the cost of an atten- 
dant allday. Although in the majority of towns with an alternating 
supply no expense of this kind is repaid by the saving in magnetizing, 
yet it is nearly always possible in the central districts, where the load 
consists mainly of shop and office lights, to cut out a considerable 
number of transformers in the summer. A transformer which is not 
alive may be left in a warm, dry sub-station where other transformers 
keep up the temperature of the air, but it is never advisable to cut out 
of circuit and leave for more than a day or two a single transformer in 
a cellar or chamber. If so left, it is very likely to break down the next 
time the current is put on. 

In deciding the positions and distances apart of proposed sub-stations 
in a hitherto unsupplied area, the chief guides are the secondary supply 
voltage and the probable lamp density. Asa first approximation, with, 





say, 3-wire distribution at 200 volts between the outers, a distance of 
400 yards apart might be fixed upon, this distance to be diminished to 
300 yards in districts where the lamp density is likely to be high, anq 
increased to 800 or 1,000 in more sparsely lighted residential districts. 
Then an inspection of the streets will enable the most favorable points 
to be fixed on. A corner where a number of mains must cross wjj| 
serve to locate the first position. Wherever possible, it is a good play 
to arrange that the manhole will come just out of the main thorough. 
fare in a side street. Manholes at a crowded corner which are fre. 
quently being opened are a great annoyance to the public and any. 
thing but a judicious advertisement of the supply. 

Distribution Mains.—This brings us to the next stage in the supply 
system, viz., the low tension distribution mains. At the present time 
the most popular cable for this work is undoubtedly the armored con. 
centric, and, considering the very large amount of this type now suc. 
cessfully in use, it would appear to be the best all-round cable to be 
obtained. Probably the worst point about the use of concentric cable 
for distributors is that every service connection necessitates cutting the 
outer conductor, and though this need not interrupt the supply if the 
main be fed from both ends, yet when a numberof connections have been 
made the resistance of the outer conductor depends upon a mumber of 
clamped and soldered connections. The connection boxes always have 
ample contact surfaces, and no difficulty is hkely to occur with moder. 
ate currents, but in a large main carrying several hundred amperes 
there is a certain risk. When armored distributers are used they are 
generally buried in the roadway, to save the cost of making good the 
pavements. Hence a fault on these cables, with their numerous in- 
accessible service joints, the exact position of which cannot be located 
within 2 feet or 3 feet, is often a most lengthy and troublesome busi- 
ness. For this reason, the use of an unarmored cable, laid in a conduit 
under the pavement, offers great advantages. When a connection isto 
be made, the conduit is cut and the joint box putin. Then a small 
brick box with an inspection cover is built round it. This adds de- 
cidedly to the cost of the service, but renders the subsequent mainten- 
ance a very much easier matter, for the main can be rapidly tested in 
sections between the service boxes, and a faulty length drawn out and 
replaced. On the other hand, for the actual service main—that is, 
from the street main to the house fuse—an armored cable is better than 
a lead covered concentric or rubber cables in a pipe. The conduits in 
the street may become at times charged with water, lighting gas and 
sewer gas, or pungent smoke from a burnout on the cables (the latter 
will travel a surprising distance along the pipes) ; and to lead a pipe 
from these conduits directly into a shop or cellar is to expose the 
premises to these nuisances at some future time. The armored cable 
obviates this, at the same time costing less than cables in a pipe. Frre- 
quently, too, it is difficult to get a straight run into premises from the 
street box, and the cable, being flexible, requires less labor for trench- 
ing and fixing. 

In laying distributing cables at the commencement of an undertak- 
ing or in new areas, it is a matter of great difficulty to arrive at all 
closely to the probable demand at a future date. Large customers for 
motive power are apt to spring up in unexpected quarters, properties 
undergo improvement, with the usual result of largely increased de- 
mand, and sometimes an apparently promising street quite fails to come 
up to expectations. To lay a new and heavier distributer alongside an 
older one is a very expensive proceeding, unless copper strip is used, 
and to feed the distributer at more points is very likely inconvenient. 
Therefore, in districts of probable high lamp density it is certainly well 
to put in ample section in the first place. A little too much copper in 
one street is better than low voltage in another. In residential dis- 
tricts, however, where lighting is sure to be sparse for some time, and 
the distances considerable, it is often more economical to use double 
rubber cables, and to exercise far less generosity in section, for if a 
main gets loaded up it is not a difficult matter to draw it out and re- 
place it with a heavier one. The old cable is sure to come in useful for 
short connections to house meters, transformers, and soon. In resi- 
dential districts one customer for every 50 yards of main might easily 
be the maximum possible number, whereas in business areas five in the 
same distance, each with the same demand as the private house, mighit 
be a moderate estimate of the probable future demand. 

Opinions are greatly divided as to whether the whole area of low 
tension supply should be connected up to form one network, whether 
there should be two or three separate networks, or whether each sub- 
station should feed its own radial system. If the whole system forms 
one network the voltage over the whole becomes more uniform. If 4 
fault occurs the whole system combines to burn it out, but at the ex- 
pense of disturbance over the whole system. In any case the following 
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precautions are advisable and are generally adopted to secure conti- 
nuity of supply in the event of breakdown. All transformers should 
be connected up with their similar terminals to the inner and outer mains 
respectively, so that they may run in parallel with the rest of the sys- 
tem when occasion requires. At anumberof points where mains inter- 
sect there should be network boxes for two, three or four ways, as the 
case may be. All makers of cables supply suitable boxes, which enable 
connection and disconnection to be rapidly made. As far as possible, 
every street should be fed from both ends, or he capable of being so fed 
from network boxes. If this principle can be thoroughly carried out, 
it would certainly appear the best plan to split up the area into small 
networks, so that two or three sub-stations only supply each network. 
The effects of a heavy short are thus restricted, and if the repair neces- 
sitates the disconnection of a main from the parent network, the ad- 
jacent network can be connected on to the end farthest away and feed 
right up to the fault as soon as that has been located and cut out. 

If transformers which differ considerably in design or which have 
slightly different secondary voltages are used, there will be a certain 
amount of waste current circulating between them, and they will take 
up the external load very unequally. Further, the impressed high- 
tension voltage may be sensibly different at different sub-stations at the 
time of heavy load, producing the effect of different secondary voltages 
on otherwise exactly similar transformers. Thus, the share of load 
which a transformer or bank of transformers will take cannot be con- 
fidently predicted, and the maximum demand meter is of great value 
in giving warning of any serious inequality or overloading. 

No system of mains is free from the possibility of faults, and in 
spite of the great all-round excellence of modern cables, most distribu- 
tion engineers find a good deal of their time is taken up in locating and 
repairing incipient or actual ‘‘ earths” or short circuits. A great deal 
has been written about ingenious methods of locating faults, based on 
the common practice of telegraph engineers, but these methods are 
very little used, simply because they require delicate instruments and 
a good deal more time and care than the results justify. If the net- 
work is well provided with disconnecting points, either in sub-stations 
or boxes, a Silvertown or other simple testing set and a keen scent are 
the most useful aids when cables in conduits are used. If plenty of 
power is available before the fuses blow, the results of a burn-out can 
generally be smelt for 50 yards along a conduit. In the case of a long 
high-tension feeder the matter is different. These can be isolated at 
both ends, and the standard station instruments used to make a careful 
loop test. 








Improved Apparatus for the Laboratory.’ 


—— — 


By Mr. J. L. SAMMIS. 


Burette.—The frequent use of Mohr’s burette with Geissler’s glass 
stopcock during the past summer called the writer’s attention to two 
points which, it was thought, might be improved. 

The handle of the glass stopcock, as usually made, is turned toward 
the right. Right-handed persons usually find it easier to operate the 
stopcock with the left hand and stir or shake the titrated liquid with the 
right. In order to facilitate this, the stopeock of a burette was cut off 
and sealed on again with its handle toward the left. See Fig. 1. 

In titrating, much care has to be exercised lest the mark upon the 
float should sink below the graduations on the scale of the burette. To 
render this impossible and toenable one to see more easily the scale and 
the titrated liquid at the same time, the tip of the ourette was elongated 
to about 14 inches by sealing in a piece of glass tubing between the 
stopcock and the constricted extremity. This elongated tip was bent to 
the front and a little to the right just below the stopcock, and then up- 
wards. Two more bends were so placed that the end of the tip was 
about 3 inches in front and 1 inch to the right of the lowest mark upon 
the 50 ce. burette. By this arrangement, with the stopcock wide open, 
not a drop of liquid will flow out after the liquid meniscus in the 
burette has reached the level of the end of the tip, which, as described, 
is just opposite the 50 cc. mark of the scale. If the tip be placed a little 
higher up, say opposite the 49 cc. mark, the instrument may be used 
with a float or without. The long narrow burette with the new tipcan 
be held much closer to the table by the burette clamp, and the easy 
reading of the upper end of the scale is thereby facilitated. 

Electric Heater Adapted for Use in Ether Extraction.—During 
the past year a large number of extractions with Sohxlet’s apparatus 
have been performed in this laboratory. In order to continue this 
operation during the night time without the danger of fire, an electric 
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heater was devised which could be put in operation by closing a switch 
and which kept the water at the proper temperature as long as desired. 
The heater (Fig. 2) is made of coils of No. 24, soft iron wire, wrapped 
upon a brass rod, and insulated from the rod and from each other by 
thin sheet asbestos. The winding was done rapidly by placing in the 
lathe chuck a brass rod 6inches long and % of an inch in diameter, 
laying a sheet of asbestos paper over it, and winding on the wire, keep- 
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ing the turns about ,', of an inch apart to prevent short circuiting. 
Having wound one coil, a second sheet of asbestos is put on, and a 
second coil wound on it, and so on until the desired resistance is ob- 
tained. The ends of the iron wire are soldered to short pieces of No. 12 
insulated copper wire which serve to bring in the electriccurrent. The 
cylinder thus made is slipped into a closely fitting tube of sheet copper 
and the ends of the latter are soldered on. A small hole or notch is left 
at one end of the copper tube through which the insulated wires pass. 
These copper wires are pushed through a narrow piece of brass tubing 
about 4 inches long, and the tubing is soldered to the copper cylinder 
in a position perpendicular to the axis of the latter. The heater is 
placed in a 4-holed water bath and the brass tube with the copper wires 
is pushed up through a small hole made in one corner of the top of the 
bath. The tube may be soldered “W the edges of the hole. The ends 
of the copper wires are made fast to binding posts, screwed into a nar- 
row strip of wood upon the front of the battery of water baths. 

One heater is required for each 4-holed water bath, and the heaters 
are connected in parallel. The length of the iron wire in one heater is 
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70 feet, and its resistance when hot is 26 ohms. The potential differ- 
ence across the ends of the heating coils is 52 volts, thus using 2 am- 
peres of current and 104 watts per heater. The heat generated is suffi- 
cient to keep the water in the bath at 65° C., and the ether in the ex- 
traction apparatus falls from the condenser at the rate of 20 or 25 drops 
per minute. The currents from a storage battery and from a 125-volt 
dynamo have been used to run this apparatus with perfect success, and 
with little attention and no risk of fire. 








Artificial Lighting (Gas and Electric) for Public Insti- 
tutions. 
Re ee 

By Prof. CaRLTON LAMBERT, M.A., Royal Naval College, Greenwich, 
England. 


The importance of a system of artificial lighting which shall be at 
once efficient, economical and healthy, renders a study of the relative 
advantages of the two illuminants, gas and electricity, in the light of 
modern developments, of great interest to those who are concerned in 
the working of our public institutions. 

Were it not for the invention of Carl Auer von Welsbach, who, in 
1887, taught us how to obtain from a cubic foot of gas eight times as 
much light as we had been accustomed tofrom our open burners, gas 
as an illuminant would have been almost entirely out of the field at 
the present day. 

The Welsbach mantle has effected a great revolution in artificial 
lighting, and has made gas absolutely unapproachable at present by its 
competitors as a cheap illuminant. It consists, as is well known, of a 
delicate network of rare earth, thoria, with a 1 or 2 per cent. admixture 
of ceria. This is placed over a non-lumino.us Bunsen flame, the heat 
of which renders the mantle powerfully incandescent.. The function of 
the gas is to generate heat, and that of the mantle is to transform the 
non-luminous heat energy into luminous light radiation. 

It is curious that neither a mantle of pure thoria nor one of pure ceria 
is at all efficient for light emission, and the wonderful incandescence 
which is the result of adding less than 2 per cent. of ceria to a thoria 
mantle is difficult of explanation. It is frequently ascribed to a cataly- 
tic action causing great local intensity of combustion somewhat similar 
to that which induces the union of oxygen and hydrogen in the pores of 
spongy platinum. 

Doubt seems to be thrown on this theory, however, by the fact, estab- 
lished by Le Chatelier, that the light emitted by the mantle is the same 
whether it is heated in the hot gases at the required temperature before 
or after they are burnt. Another explanation which commends itselt 
to the writer is based upon the fact that the emitted waves of a pure 
thoria mantle are largely ultra blue, or too fast for vision, and those 
from a ceria mantle ultra red, or too slow. It is suggested that the ad- 
mixture of ceria so loads the thoria particles as to tune down their 
vibrations into the bright range of the visible spectrum, and thus to 
make evident to the eye rays which would otherwise be invisible. 

To whatever cause it may be due, the emissive power of the Wels- 
bach mantle is certainly remarkable. The ordinary C mantle, which 
has been much improved during the last 5 years, and which is now in 
general use, frequently gives as much as 70 candle power for a con- 
sumption of 3.8 cubic feet of London gas, or an “efficiency” of over 
18-candle power per cubit foot of gas burnt per hour. The writer has 
lately obtained from an ordinary C mantle the high efficiency of 
20-candle power per cubic foot. And this is not by any means the best 
that can be done, for a new type of Welsbach burner is now coming 
on the market which, by a special construction, causes the gas to induce 
and thoroughly mix itself with almost the exact amount of air required 
for perfect combustion, and this without the aid of a chimney ; thus a 
perfect Bunsen flame is produced, and very high incandescence ob- 
tained. 

The writer’s laboratory is at present lighted by one of these new 
burners, which 1s giving a light of 110 standard candles at an expendi- 
ture of 4.8 cubic feet of gas per hour, an efficiency ten times as great as 
that of good ordinary fishtail or batswing burners. This means that, 
with South Metropolitan gas at 2s. 3d. per 1,000 cubic feet, he is getting 
light at the rate of 110 candles for nearly 73 hours for a pennyworth of 
gas. 

In a practical estimate of the cost of Welsbach lighting under every- 
day conditions it will be necessary to make some deduction from the 
figures above quoted, and to allow, not only for renewal of mantles, 
but for a gradual decline in their illuminating power. Assuming a 
lamp to be lighted for 1,500 hours per year, it isa good rule to allow 


hours. A mantle will generally be efficient after much longer use (the 
writer has one which is still efficient and has been in daily use for five 
years, since September 27th, 1893), but the too long use of a mantle js 
not always an economy. During the 500 hours’ life it is safe, in the 
writer’s experience, to expect an average efficiency of quite 14 candles 
per cubic foot of gas, so that we may rely upon getting a mean of 50. 
candle power at the cost of 3.6 cubic feet of gas per hour. 

At the Yarrow Convalescent Home, Broadstairs, of which the writer 
is a trustee, the building was originally planned for an electric installa- 
tion, but inquiry having shown that the use of the incandescent gas 
light would result in a large annual saving, the electric scheme was 
abandoned, the engine, dynamo and accumulator rooms were otherwise 
utilized, and 156 Welsbach burners were fitted. 

During three years to September 30th, 1898, accident and decay of the 
mantles have been covered by 704 renewals, or less than two per 
burner per annum. During the same period the expenditure on other 
upkeep was less than 4d. per burner per annum. 

The dining hall for 100 children and attendants, which is 64 by 27 
square feet in floor area, has four triple gas pendants, with 12 Welsbach 
lamps and ‘‘ Cosmos” opal shades. Three burners are found to illum- 
inate the whole hall sufficiently for ordinary purposes, and usually no 
more are lighted. The economy and general results of the Welsbach 
lighting have given great satisfaction to the trustees. 

Careful domestic arrangements have probably made these results ex- 
ceptionally favorable, and, therefore, in the general estimate of the 
comparative cost of gas and electric domestic lighting which follows, a 
somewhat larger cost of upkeep is assigned to the Welsbach system than 
has been incurred at the Yarrow Home. 

London experience of electric lighting, where the current is retailed 
at about 6d. per unit (1,000 watt hours), shows that a glow lamp ab- 
sorbing 64 watts gives, when new, a maximum light of 16 candles. In 
consequence, however, of the gradual deposit of carbon from the fila- 
ment upon the glass, the light value falls off and an average of 14 can- 
dles is as much as should be expected during the useful life of a nomi- 
nal 16 candle glow lamp. We will give the advantage, however, to 
the electric lamp and credit it with 16 candles. 

When treating of the old system of open gas lighting it is assumed 
that the best No. 5 ‘‘ Bray” burners are used, giving, with London gas, 
an efficiency of 2}-candle power per cubic foot. This is a very gener- 
ous estimate, the average efficiency of open burners in practice being 
more commonly 1} to 2, and the smaller sizes even less. With this ex- 
planation, the following table will give the relative cost at London 
prices of lighting an institution requiring a total light of 4,000-candle 
power for 1,500 hours annually with electric incandescents, Bray burn- 
ers and Welsbach lamps. 


COMPARATIVE ESTIMATE.—ANNUAL Cost OF MAINTAINING LIGHTS OF 
4,000 TotaL CaNDLE Power For 1,500 Hours By ELECTRICITY 
AND Gas. 


Electric Incandescent— 
250 16-candle lamps, each absorbing 64 watts ; cost 


of current at 6d. per unit.... ......-..ceeeeeeeee £600 0 0 
Renewal of lamps, 500 per annum, at Is. 6d. each.. 37 0 0 
TOG. vvvnce bdiedanpedinsneoséencéavenvena £637 0 0 


Gas, Open Burners— 
820 Bray’s ‘Special ” burners, each giving 124-c.p. 
for 5 feetof gas per hour; cost of gas, at 2s. 6d. 


ee EDU NIG BOM is one ied adic es icteeccacdvdscs 300 0 0 
Cc beh bac COEW vRahENN ne cond suenacicesee £300 0 0 
Welsbach Incandescent— 
80 ‘‘C” burners, each giving 50 c.p. for 3.6 cubic 
feet of gas per hour; cost of gas.............006. 54 0 0 
Renewal of mantles (240) and extra upkeep, 3s. 6d. 
per burner per annum.............0ssceeeeccecs 14 0 0 
cls Cea cciaeee he tn énececgane ian eine £68 0 0 


Economies can, of course, be effected in electric lighting by the use 
of small lamps (8 candle) in places where only a little light is required, 
and also by making the most of the facility afforded for turning ‘he 
current on and off as required. These advantages are almost entirely 
met in the Welsbach system by the new small lamps now being sup- 
plied, which burn only 1 to 1} cubic feet per hour, and by the almost 
universal use of the by-pass burner. 

Making all due allowance, however, for some advantage which elec- 
tric lighting certainly possesses in these and other respects, we cannot 





for three mantles for the period, and to take the average life at 500 


help being impressed by the broad deduction from the above table, that 
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electric lighting is twice as dear as the old gas system, and nine times 
as dear as the Welsbach. 

When the new incandescent burners are commonly adopted, the ad- 
vantage of the Welsbach will be further enhanced. 

As some provincial institutions have no access to public electric 
mains, the following estimate may be useful. It represents the cost of 
laying down an electric generating plant and installation of 300 16- 
candle lamps, and the annual outlay for the maintenance of the light, 
together with the cost of an equivalent of gas lighting. 


Electricity—Uutlay on Plant: 





Gas engine, 35 brake horse power................++-ee0: £300 
I 55. ako vee ccae'ncaeeWibaenes castes 160 
pT GER he ee 350 
Lamps, switches, wire, fitting, etc.................020005 275 

£1,085 


Annual Expenditure, 1,500 Hours : 








Renewal of lamps, G00, at Ie. 6d... .. cecccccccccccccccces £45 
Depreciation and upkeep, 10 per cent. on £810........... 81 
EM le ovate Funan he codce nn adaceuneePpnadescudesée 40 
EA RS rar fo a Ce oe Oe 110 
Interest on plant, 4 per cent. on £810............... 60. 32 
£308 
Gas— Welsbach Incandescent : Annual Cost for Equal Light : 
Gas at 2s. 6d. per 1,000 cubic feet...............cceecees £65 
FRG mae ir I GE Ss Sonic cc os cee ccto mds. ccccens 17 
£82 
If current has been supplied from electric mains at 6d. 
per Board of Trade unit, the annual cost of electric 
lighting, including lamp renewals, would have been.. £765 


The one main and undoubted advantage offered by electric lighting 
is that it does not pollute the air we have to breathe. In the old days 
of gas lighting this air pollution was, in ill-ventilated rooms, a more 
serious matter, but now that we get the same light as formerly by burn- 
ing only from one sixth to one-tenth the amount of gas, this objection 
to gas lighting has practically vanished. 

A little calculation will make this clear: A room containing 3,000 
cubic feet is amply lighted by a single Welsbach. If the ventilation is 
as usually provided, the circulation through the flue and other outlets 
and inlets will cause the air contents of the room to be thoroughly 
changed at least three to four times per hour, the circulation being, in 
fact, assisted by a gas burner through the differences of temperature 
which itsets up. Thus we may say that about 10,000 cubic feet of outside 
air enter the room hourly. Now a Welsbach burner, consuming 3.6 
cubic feet of gas per hour, produces about 2 cubic feet of carbonic acid 
gas in the same time. After the lamp is lighted the extra quantity of 
carbonic acid in the room, resulting from the gas, will gradually, in 
an hour or so, rise to its maximum, and can never exceed 2 per 10,000 
of air. Now this is about half of what already exists in the mountain 
air of Ben Nevis, and may be altogether disregarded in its effect on 
health. 

Of course, when itis said that because an adult expires only .6 cubic 
feet of carbonic acid hourly, therefore, a gas burner is as bad as three 
or four adults, this is only true in the matter of the comparatively in- 
nocuous carbonic acid gas which they put forth. It is the organic ex- 
halations from human beings which are a real source of danger, and 
not the products of combustion of a good gas burner. 

The writer in 1894 made a careful test of the purity of combustion in 
the Welsbach burners. Not the slightest trace of acetylene could be 
detected, and it was a fair inference that no carbon monoxide was 
present. Subsequent direct tests by a committee appointed by the 
Lancet established conclusively the entire absence of carbon monoxide. 
Even the competitors of gas lighting do not now venture to suggest 
that the combustion in a Welsbach burner is otherwise than perfect. 
The flame in the new Welsbach burner is, perhaps, the most perfect 
Bunsen flame ever produced, the inner cone being reduced to a beauti- 
ful blue ring not more than 3 millimeters high, indicating an almost 
theoretically perfect mixture of gas and air. 

It has often been remarked that the Welsbach light is trying to the 
eyes. Of course this is true of any powerful light if looked at directly, 
but lights are not made to be looked at, they are intended to illuminate 
objects which we want to look at. Theeyes are usually and easily pro- 
tected from the direct light of a lamp by opal or other screens, 

Oculists do net appear to have put forth any quantitative statements 
On this subject, but 1t seems natural to assume that the tiring effect on 





the eye would depend on one or both of the two following factors : (1) 
the total amount of luminous energy reaching the retina, and (2) the 
intrinsic intensity of the image of a bright body. If the first factor is 
the main one, then diffused daylight should be far more injurious than 
many Welsbach lamps. If the latter, then a glowing electric filament 
would be more likely to produce local injury to the retina of the eye 
on account of the smallness of the image in which the light is concen- 
trated compared with that of a Welsbach mantle at the same distance. 

To insure the best success in the everyday use of Welsbach lamps, at- 
tention to a fewsimple details is necessary, and it may be useful to enu- 
merate here the chief instructions given to those who manage the lights 
at the Yarrow Home, and which have conduced to the satisfactory 
results obtained there. 


1. Don’t leave the gas tap full on, but turn it back until the best light 
is shown. The gas flame should just fill the mantle. Any more gas 
burnt gives less light and is only wasted. 

2. If a black deposit of carbon should form at the top of the mantle, 
this is either due to a dirty burner or too much gas being burned. 
Turn the gas down till the flame only fills one-half of the mantle, 
giving very little light; the deposit will, in a few minutes, disappear 
by oxidation. 

3. When lighting a burner at the top of the chimney, wait a few 
seconds after turning the gas on and before applying the light ; this 
prevents shock to the mantle. 

4. Burners, especially in dusty rooms, sometimes get clogged by dirt 
and give poor light. When this is the case carefully remove the 
mantle from the rod, take off the gallery, and blow vigorously through 
the gauze or scrub it with a brush. Remove any dust also from the 
gas nipple by blowing through the air holes at the bottom of the burn- 
er; replace and relight. This almost invariably results in a great in- 
crease in the light. 


The following extract from the report, just received, of the Richmond 
Public Library Committee shows the result of the removal of the 
‘*Wenham” gas burners in that institution and their substitution by 
incandescent burners, in the effecting of which the writer was instru- 
mental. It concludes this article, and should encourage those who are 
meditating the installation of Welsbach lights : 


‘*The adoption of the iacandescent system of gas lighting referred 
to in last year’s report has quite satisfied all expectations as regards in- 
creased cleanliness, superior quality of the light, greater purity of the 
atmosphere, and reduction in the amount of gas consumed. The sav- 
ing in expense by the new system during the year 1897-8 amounted to 
£21 13s. 4d., or 32 per cent. of the previous year’s cost.” 








SPECIAL ENGLISH CORRESPONDENCE. 


——= > 
COMMUNICATED BY Norton H. HUMPHRYs. 
SALISBURY, ENGLAND, January 10, 1899. 


Christmas and New Year.—Electricity Supply.—Cost of Gas and 
Electricity.— Welsbach Lights in Liverpool Streets. 


The custom of sending out Christmas and New Year cards, which 
was originated about 50 years ago, and quickly came into favor as a 
purely social function, appears to have developed, in late years, not 
only into an ordinary business courtesy, but also to a form of advertis- 
ing. The value of these remembrances rests entirely in their personal 
application. The importance of a card setting forth the advantages of 
somebody's unsurpassable tubes, or coal, 1s not enhanced by a pictorial 
wreath of holly and mistletoe, or by seasonable sentiments in gilt let- 
ters on the other side. There is some pleasure in receiving a tasteful 
little souvenir from the old friend who has supplied meters or fittings 
for the last 25 years, and for whom we entertain personal feelings of 
respect and esteem ; but this does not apply to the effusively familiar 
card—certainly a very creditable specimen of decorative printing— 
which is scattered by the thousand from the counting house of, let us 
say, Bounce’s world-wide emporium for anything and everything, and 
is evidently regarded by the sender as a gigantic spider’s web cast out 
over the length and breadth of the land, with the entrance to the order 
department of the said emporium at the center, and issued not to per- 
sonal friends so much as to likely customers. Several of our best firms 
issue pocket diaries and date cases, specially adapted for gas managers, 
and many of these have been brougét to a very high degree of perfec- 
tion, the special information, tables, etc., being well selected and 
edited. A novel feature this year is to include an accident assurance 
coupon entitling the holder to handsome compensation for injuries re- 
ceived while traveling by rail, car, or other conveyance, which ig a 
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double-barreled compliment, as a testimony of the careful management 
exercised by our railway and carriage companies, and also to the steady 
and regular habits of gas engineers. The aggregate sum represented 
by these coupons as received by your English correspondent within the 
last fortnight represents some thousands sterling, and assuming them 
all to hold good, an accident involving severe mutilation would not be 
an unmitigated misfortune, to say nothing of the delights of sitting 
amongst the joyous Christmas gathering and discussing the handsome 
sum that would be secured by ‘‘ losing an eye,” or whether the loss of 
‘* one arm and one leg’’ would be equally profitable. As usual, some 
excellent samples of the caricaturist’s art are also to hand, together 
with more solid remedies in the form of year books and directories. 
The weather during the recess has been mild and free from fog, a con- 
dition of things not specially favorable to business. This, indeed, ap- 
plies to the whole season, that is to say, to so much of it as has already 
elapsed, but sales have been well maintained. The demand for gas 
continues to increase, having been greatly stimulated by the introduc- 
tion of the new Welsbach burner, and stocks of coke are low, thanks 
to the South Wales strike. The idea of a coal strike proving advan- 
tageous to gas interests appears at first sight to be somewhat contra- 
dictory, but the explanation is that but few gas coal mines were con- 
cerned in the Welsh dispute, the majority being anthracite or smoke 
less fuel colleries. In a few isolated cases some hardship was exper- 
ienced, but the general rates for gas coals were not affected, while users 
of anthracite turned to gas coke as a substitute, and following the usual 
custom are not inclined to throw over the friend in need immediately 
thestrike is over. Tar isstilllow, notwithstanding the valuable products 
it contains, and the best outlet is to burn it, or make tar pavement. 
Sulphate shows a steady recovery from the depression that has pre- 
vailed for afew years, so that altogether the outlook in the residuals 
market is favorable. There have been a few accidents from explosion 
or suffocation, but nothing calling for special mention or anything ap 
proaching the sad catastrophe which has caused so much sorrow and 
suffering at New York, and which has aroused a deep feeling of sym. 
pathy on this side. We shall of course look with great interest for the 
reports of the official inquiries, in the hope of obtaining information 
that may be useful from a professional point of view. But the first 
feeling is one of sympathy for the survivors of those who have lost 
their lives, for the injured ones, and for those whose property has been 
wrecked or who have to bear the financial loss, which must be heavy. 
The holiday season, however, appears to have proved a great strain 
upon electricity companies. At Norwich, on the Friday evening be 
fore Christmas, the electric lights began to kick and flicker, about 5 
p.M., and finally failed completely at 6 p.m. After two hours’ stoppage, 
an attempt was made to start again, but the current was too strong this 
time, and melted several safety fuses, besides doing other damage. The 
difficulties in Dublin, already noticed, are not remedied, and a con 
sumer remarks that the light exhibits a playful tendency to go out and 
leave premises and their occupants in darkness. Complaints are still 
rife at Chelmsford, and the electric companies admit that there have 
been extinctions due to accidents at the generating station, where con 
siderable alterations are in progress. As regards insufficiency in pri 
vate lighting, however, the company fall back upon local defects, and 
say that in nine cases out of ten the house fittings are at fault, or that 
the consumer has put on more lights without notifying the company. 
What would be thought of a gas company that required notification of 
every additional gas light! It seems that the old tale of a 3-light meter 
and 4-inch service being expected to supply 15 to 20 lights and a stove 
or two, is to be repeated with an electric coloring. Apart from defect- 
ive fittings, however, it is evident that things are far from perfect at 
Chelmsford, and perhaps after a little more experience the electric com- 
pany will find it desirable to follow the practice of gas companies and 
carry out alterations during the light season. Then there have been 
serious complaints from the city of London, where it is said that the 
light flickers away to a mere glimmer as soon as the full load comes on 
in the afternoon. Here again, important alterations appear to be in 
hand. The company acknowledge that they have not been able to cope 
with the demand between 4:30 and 6 P.M.—the time of greatest consump 
tion—and ask indulgence on the score of accidents due to the great 
strain on the apparatus, and of the failure of contractors to make de 
liveries at the appointed time. They remark that the short su pply is a 
great loss to them, as the meters do not register properly when the pres- 
sure islow. As the electric meters are admitted to vary in accuracy 
according to the pressure, it would be interesting to know the limits 
within which they register accurately, and also the effect of a high 
pressure, as well as of a low one. 


It is now generally acknowedged that with gas at $s, per 1,000 cubic 


feet or less, the cost of 1,000 candle hours by means of the new Wels. 
bach burners is not more than the equivalent of one halfpenny per 
unit for electricity. A unit of electricity is estimated by electricians to 
be capable of yielding 264 candle hours. The new Welsbach is capable, 
as verified by my own experiments, of yielding a duty of 30 candles 
per cubic foot of gas consumed, so that the actual cost for gas comes 
out about one-third of a penny. The electricians take care to remind 
us that the Welsbach burner deteriorates with use, and that the man- 
tles require frequent renewals. But they find it convenient to forget 
that the same applies to glow lamps. Their outside life is put at 1,000 
hours, and a nominal 16 candle glow lamp is averaged as not exceed- 
ing 14 candles, Whether either of the two—the Welsbach or the glow 
lamp—offers a marked advantage in practice over the other in the mat- 
ter of deterioration or of durability is a difficult point to decide. So 
much depends upon the care exercised by the user. Intelligent gas 
consumers are beginning to find that much of the so-called deteriora- 
tion of the Welsbach mantles is simply due to accumulations of dust, 
and that a puff with the air spray will restore the mantle to its original 
efficiency. But in any case there is no reason whatever for crediting 
the glow lamp with a marked superiority over the Welsbach, and the 
figures above given, so far as they relate to gas, are not the results of 
scientific juggling in the laboratory, but are obtainable by any intelli- 
gent consumer. It is necessary to enter somewhat fully into this mat- 
ter, because attempts are being made by interested parties to bel-ttle 
the results obtained with the Welsbach burner. The Western Mail, a 
leading Welsh newspaper, quoting from a circular issued by the New- 
port Gas Company, points out that the cost of a 25-candle gas burner 
would be 3s. per 1,000 hours. With the electric light at 6d. per unit, 
a similar amount of light would cost 30 shillings. As to the cost of 
mantles, etc., the Newport Gas Company are prepared to undertake 
maintenance for 2s. per burner per annum, and the cost of the Wels- 
bach is about one-third that of fitting up electric lamps. At Newport, 
therefore, a gas consumer could provide himself with a No. 2 Welsbach 
at the cost of about 10s. It would consume 2 cubic feet per hour, and 
yield an average of 50 candles. Used for 1,000 hours per annum, the 
cost for gas would be 6s., and the Gas Company’s fee for mainten- 
ance 2s., making 8s. in all. The cost for a similar amount of light by 
means of electricity would be £3, exclusive of renewals of lamps, or 
certainly eight times as much as gas. 

With these figures in view, one is not surprised that the Corporation 
of Liverpool find it more economical to light their streets my means of 
Welsbach burners, although they are owners of an electricity supply 
plant, and the gas is furnished by a Company ; 3} miles of road are 
lighted with electric arc lamps, and 764 miles by means of Welsbach 
burners, and the incandescent gas system is to be extended each year 
as funds will permit. It has effected an economy in cost, while largely 
increasing the light, on the old flat flame system, and the funds thus 
rendered available could be expended in the extension of the new sys- 
tem. Such is the recommendation of the Corporation superintendent 
of street lighting, who adds that by this means the entire lighting of 
the city by means of incandescent gas lamps would be accomplished 
and completed in four years. The lighting value would be then 
greatly increased, while the permanent charges would be reduced. 
Mr. Bellamy’s scheme is applicable to all sorts of gas installations, 
public and private. It is opento every gas consumer to putin Welsbach 
burners, and to expend the sum so saved in a further supply, and so 
on till the whole system is converted, when he will find himself, with- 
out having expended a penny more than formerly, in possession of a 
system of lighting that is three or four times as efficient as the old one, 
aud very much less costly. In many cases it would pay gas companies 
to provide the Welsbach burners on the hire purchase system, and the 
saving in gas would be more than sufficient to pay the rent, while the 
consumer at once receivis ths benefit of the increased light. 








Turf Briquettes in Germany. 
shilelibiteicewne 

Mr. John E. Kehl, U. S. Consul in Stettin, reports the following 
practice in Germany respecting the manufacture there of turf bri: 
quettes: The wet turf, as cut from the moor, is put in a breaking machine 
and reduced to small pieces ; and it then passes to a second machine 
which cuts and grinds it quite fine. This turf powder or ‘ mull” is 
dried by passing it through a cylinder carrying exhaust steam from the 
engine ; the inside of this cylinder is filled with large steam tubes and 
is continually revolved on an angle. From this cylinder the ‘ mul! ” 
passes to the hopper of a pressing machine operated by a 75-horse power 





engine. This press makes 80 briquettes per minute or 35 tons per day. 





_: 


The: 
Am 
pack 
mat 
cost 
a Wi 












ITE 


Con 
Sim 
Jon 
ure! 
Swe 
are 
gas 

l0¢ 
cess 
per 


aD 
evel 
Pa.. 
ful 


hav 
bot! 


Cor 


ters 


the 
lant 
den 


low 
ow! 
the 
has 
mai 
sol 


Lig 
Its ¢ 
run 
ply 
tric 
Fo 
tha 
eve 


fur 


Cor 
im) 
is j 


aut 
par 
oth 
al, 
sal 
par 
$96 
for 
sur 
hoy 


Stre 












— Se 


eT =e = ~~ 


oOo Ss = = 


— 


oe = | 


e 
ie 


ie 
d 


or 





Jan 30, 1899 


American Gas Light Fournal. 





155 








These turf briquettes retail at alittle more than 8 briquettes for 1 cent. 
Among its advantages are great cheapness; it is clean in handling; 
packs well in bins and gives a good heat. At Langenberg the cost of 
material and working is about $1.55 for one ton of briquettes ; but this 
cost is figured on wages of 75 cents per day for a man and 25 cents for 
a woman. 








ITEMS OF INTEREST FROM VARIOUS LOCALITIES. 


———_ 


At the annual meeting of the Newburyport (Mass.) Gas and Electric 
Company the officers chosen were: Directors, L. B. Cushing, T. C. 
Simpson, William R. Johnson, Samuel March, E. P. Dodge, N. N. 
Jones and Dudley D. Tilton; President, William R. Johnson ; Treas- 
urer, Dudley D. Tilton ; Superintendent, Jas. Dickens. Mr. W. H. 
Swasey, who served for many years on the Board of Directors, declined 
are-election. Subsequently the Directors ordered a reduction in the 
gas rate, on the following basis : Gross, $1.70 per 1,000 cubic feet, with 
10 cents per 1,000 off for prompt payment—within 10 days. The con- 
cession applies to all gas used since the Istinst. The old rate was $1.85 
per 1,000 cubic feet gross, with 5 per cent. off for prompt payment. 





WE regret to report the death of Mr. Jonathan Kehl, for many years 
a Director in the Pottstown (Pa.) Gas Company. who passed away the 
evening of the 19th inst. Deceased was born in Limerick township, 
Pa., August 21, 1838, and his business career had been a most success- 
fulone. He is survived by two sons and two brothers. 





THE proprietors of the Municipal Gas Company, of Albany, N. Y., 
have declared a regular dividend of 2 per cent. and an extra 4 per cent., 
both payable the 1st prox. 





THE offices of the Orange branch of the Essex and Hudson Gas 
Company, of Newark, N. J., are to be removed to commodious quar- 
ters in the premises at Main and Center streets, Orange. 





At the annual meeting of the La Crosse (Wis.) Gas Light Company 
the following officers were chosen : Directors, J. J. Hogan, F. A. Cope- 
land, G. Van Steenwyk, Jas. McCord and C. H. Greenwood ; Presi 
dent, J. J. Hogan ; Secretary and Treasurer, C. H. Greenwood. 





THE Stroudsburg (Pa.) Democrat, of the 19th inst., prints the fol- 
lowing suburban tale: ‘‘The Monroe gas works have again changed 
ownership, Charles E. Fennessy, of New York, having purchased 
them from his brother, A. L. Fennessy. Mr. Fitzgerald, the Manager, 
has severed his connection with the plant, but the other employees re- 
main. A peculiar feature of the transaction is that A. L. Fennessy 
sold out to an unknown buyer, the business being done by lawyers. 
He afterwards found it was his brother that purchased.” 





THE following notice, issued from the office of the Cleveland Gas 
Light and Coke Company, and signed by Secretary Beardslee, carries 
itsown explanation : ‘The destruction of the bridge over Kinsbury 
run at the Nickel Plate Railroad, has severed the largest gas main sup- 
plying the district lying south of that point—that is, the Newburg dis 
trict. There are, however, two other sources of supply ; one through 
Forest street and another through Broadway. Notice is hereby given 
that the supply of this territory may be temporarily disturbed, but that 
every effort on our part will be made to eliminate the trouble as soon as 
possible, but it may be a few days before an adequate supply can be 
furnished.” 





THE proprietors of the Winchester (Va.) Gas and Electric Light 
Company have determined to expend several thousand dollars on the 
improvement of the gas division of their enterprise. A new gasholder 
isin the specifications. 


A CORRESPONDENT in Sioux City, Ia., forwards the following: ‘The 
authorities will receive $1,250.81 from the Sioux City Gas Light Com- 
pany, as its 2 per cent. share of the sales of gas and electric light to 
other customers than the city during the seven months ended December 
jl. Reports were received by the City Clerk to show that the gross 
sales during the year from the date of the contract between the Com- 
pany and the city were as follows : Gas, $48,203.02 ; city’s 2 per cent., 
1964.86 ; electric lights, $14,297.52 ; city’s 2 per cent., $285.95.”. Our in- 
formant adds that these amounts were somewhat disappointing, larger 
sums having been expected by the authorities. In fact, it had been 
hoped that the city’s share would be sufficient to pay the expense of 





AT a town meeting of Revere, Mass., held about a fortnight ago, the 
Selectmen presented the report of the special committee which had un- 
der consideration the proposition to establish a gas plant to be operated 
on municipal account. The report, which was a lengthy one, recom- 
mended that the town make an arrangement with the Massachusetts 
Pipe Line Gas Company to purchase gas from the latter, the town to 
establish and operate a distributing plant. The matter was debated at 
great length, and the final result was the order that the subject be made 
a special article in the warrant for the March town meeting, so that the 
authorities could be legally put in position to undertake the process of 
establishing a municipal plant. 


Mr. J. H. Hoertz, official gas inspector for Louisville, Ky., has 
submitted his annual report for the year ended December 31, 1898. 
From its statements it is seen that he inspected 677 meters—277 of 
which were examined on the complaints of consumers, the remaining 
400 being new meters retested for the Company as required by law. 
The tests showed that 119 meters registered fast, with an average error 
of 2.06 per cent.; 460 averaged slow, and 98 registered exact. The av- 
erage error over all was 1.26 per cent. slow. The governing ordinance 
declares that a meter is to be accepted as accurate when shown to be 
within the range of 2 per cent. fast to 3 per cent. slow. The amount of 
sulphur found in the gas averaged 10.38 grains per 100 cubic feet—the 
maximum allowed is 20 grains per 100 cubic feet ; the ammonia content 
was also well within the limit. The candle power of the gas, which is 
required by law to be 16 candles, was always above that mark, the 
highest being 22.22, in August; the lowest was 16.20,in April. The 
average specific gravity of the gas was 0.475. During the year 59 gas 
lamps were discontinued, leaving only 10 in the service. Electric arcs, 
numbering 1,446 and costing $113,659.05, were in use; the gas lamps 
were maintained at a cost of $664.08. The cost of gas used in public 
buildings during the year was $5,676.72. 








Mr. Henry L. Douerty, Manager of the Madison (Wis.) Gas and 
Electric Company, has been elected President of the Northwestern 
Electrical Association. 





AT the annual meeting of the Capital Gas Company, of Sacramento, 
Cal., the following Directors were elected: Oliver Eldridge, C. E. 
Green, J. B. Crockett, Frank Miller, J. E. Terry, Benjamin Welch and 
Zach Bithell. Mr. B. U. Steinmann, who served the Company in an ex- 
ecutive capacity for more than a score of years (he was its President 
for 16 years), declined an election to the Board. 





Tue Board of Directors of the Williamsport (Pa.) Gas Company 
have arranged for an issue of $350,000 first mortgage 5 per cent. bonds. 
The bonds are to run 40 years, and the interest will be made payable at 
the office of the trustee (the Fidelity Insurance, Trust and Safe Deposit 
Company, Philadelphia and New York), on February 1 and August 1. 





In the Appellate Division of the New York Supreme Court was 
handed down an order some days ago, in respect of the application of 
Theodore E. Hancock, as Attorney-General, for leave to bring an ac- 
tion to annul the charter of the City Gas Company, of New York. 
The right to bring the action was affirmed. 





Tue following action was taken at a meeting of the Directors of the 
Charleston (S.C.) Gas Light Company, held the 18th inst.: 

‘* At a meeting of the Board of Directors of the Charleston Gas Light 
Company the following resolutions were unanimously passed : 

‘* Resolved, That the Board of Directors of the Charleston Gas Light 
Company recommend to the stockholders of the Company that they 
accept $20 cash per share for their holdings in said Company. 

‘* Resolved, That Morris Israel and George W. Williams, Jr., are 
hereby requested and appointed a committee, with full power to act, to 
take options from such stockholders as are desirousof disposing of their 
stock.” This action was taken as the result of an offer made by the 
Baltimore (Md.) Trust and Guarantee Company, which proposes to 
purchase, control and operate the Charleston City Railway, the 
Charleston and Seashore Railway, the Charleston Electric Light Com- 
pany and the Charleston Gas Light Company. Thesyndicate proposes 
to issue $2,500,000 bonds bearing 5 per cent. interest, the proceeds to be 
applied to the retiring of the outstanding indebtedness of the named 
Companies. It is said that the Presifent of the amalgamated concern 
will be Dr. J. Lawrence, who now is President of the Seashore Rail- 
way... 





Tue New Haven (Conn.) Register, of the 21st inst., said : ‘‘ An offer 





street lighting during the rest of the year. 





of $70 a share flat has been made for a majority or all of the stock of 
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the New Haven Gas Light Company by a New Haven broker repre- 
senting New York capital. The offer was made to President A. W. 
De Forest and Mr. E. Hayes Trowbridge, a Director in the Company. 
It is said they told the broker it would be useless to proceed further 
with the offer as they were of the opinion it would not be considered 
by any of the Directors. The stock of the Company is bid for in the 
market at 70, but there is none to be had even in small lots. The day 
the offer to purchase was made 68 was bid by individual investors, but 
there was none to be had. Its par value is $25.” 





THIS evening the authorities of Laconia, N. H., will open bids for 
the public lighting of that place for a period of 5 years. The tenders 
were asked for the maintenance of not less than 85 ares of 2,000 candle 
power each ; and for a like number of arcs of 1,200 candle power each. 
Also, ‘‘ proposals for lighting said streets by the improved Welsbach 
system of gas street lighting with 100 or more Welsbach gas lights of 
the improved pattern, 60 candle power.” The specifications declare 
that the time of lighting is to be *‘ from twilight to twilight every night 
in the year.” 


Mr. JOHN Kean, JR., President of the Elizabethtown (N. J.) Gas 
Light Company, and who is largely interested in other New Jersey gas 
enterprises, has been elected to the United States Senate from the first 
New Jersey district, succeeding Mr. James Smith, Jr. 








Mr. HERBERT LyMAN, for a long time identified with the inter- 
ests of the Westfield (Mass.) Gas Light Company, died at his home in 
that city the afternoon of the 16th inst. His wife and two children 
survive him. 





CoL. WHIPPLE, of Brockton, Mass., will press for passage in the Mas- 
sachusetts State Legislature a bill putting the telephone companies un- 
der the supervision of the Board of Gas and Electric Light Commis 
sioners. The first section of the bill reads: ‘All matters relating to the 
rates and service of companies engaged in the telephone business shall 
be under the supervision and control of the Board of Gas and Electric 
Light Commissioners. And said Board shall have full power to recom 
mend such changes in the telephone rates and service as the public in- 
terests may require, and to inspect and examine the books, records and 
accounts of said companies, and to summon witnesses and send for per 
sons and papers at such hearings as may be had before them. And 
said Board shall have the same rights and powers in the premises as it 
now possesses in reference to similar complaints brought before it 
regarding gas and electric light companies, except as otherwise provid- 
ed in this Act. And no increase in the rates of said companies shall be 
made without previous approval from said Board.” 





AT the annual meeting of the Brattleboro (Vt.) Gas Company the 
following officers were elected: Directors, H. D. Holton, O. D. Esta- 
brook, J. L. Martin, G. C. Averill and C. F. Thompson ; President, 
H. D. Holton ; Clerk and ‘Treasurer, C. F. Thompson. 





AT the annual meeting of the Evansville (Ind.) Gas and Electric 
Light Company the Directors elected were: Francis J. Reitz, Robert K. 
Dunkerson, Thos. E. Garvin, Jacob Eichel, John Gilbert, Herman Wil- 
kiemeyer, Sebastian Henrich and Jas. L. Orr. 





A CORRESPONDENT forwards the following under date of the 20th 
inst.: ‘‘ Mr. Edward Pearce died at residence, corner of Benevolent and 
Brown streets, Providence, January 14th. He was well known in the 
community through the enterprises in which he had investments, and 
was respected for his high moral character and literary and scientific 
attainments. Deceased was born in Providence, in 1833, and was the 
son of Edward and Harriet Pearce. He was a graduate of Harvard 
University, taking his degree in the same class with President Eliot, 
with whom he always maintained a personal friendship through life. 
He had traveled extensively and gave much time to his books, being of 
rather a retiring disposition. His mill (the Stillwater Woolen Mill) 
took a great deal of his attention in a business way. He was a Director 
in the Providence Gas Company, in the Phoenix National Bank, and 
in the Slater Cotton Company. His wife survives him. 





At the annual meeting of the shareholders in the Sharon (Pa.) Gas 
and Water Company the following officers were named : Directors, 
Simon Perkins, T. J. Forker, C. I. Carver and Joseph Forker ; Presi- 
dent, Simon Perkins; Secretary, J. L. Carver; Treasurer, T. J. 
Forker. 


THE agitation for cheaper gas in Newark, N.J.,which seems to have 
had its inception in the local Board of Public Works, has resulted in 





an agreement between the Lighting Committee of the Board and Prejj. 
dent Shanley of the Essex and Union (or Hudson) Gas Company that, 
on April 1st, 1899, the selling rate is to be put at $1.10 per 1,000 cubic 
feet; the rate on April ist, 1900, to be $1. 










THE Omaha (Neb.) Bee, of recent date, says: ‘‘ Asa royalty upon 
the gas which it sold during 1898 the Omaha Gas Company has paid 
into the city treasury $11,097.14, which sum has been turned into the 
lighting fund and will be used in paying up some of the light bills fu, 
1898, that had not been settled because of lack of funds. During the 
year the Gas Company sold, exclusive of the gas bought by the city, , 
total of 247,388,500 cubic feet. A portion of that amount has not beey 
paid for and, therefore, the Company will not have to pay the royalty 
until the bills are collected. This royalty, which applies on a balance 
of 221,954,452 cubic feet, amounts to 5 cents per 1,000 cubic feet.” [py 
1896 the royalty (or tax), paid by the Company to the city amounted to 
$7,410.06; in 1897, to $8,526.20. These tax figures are certainly i||us. 
trative of the growth of the gas business in Omaha. 





TuE Directors of the Equitable Gas and Electric Company, of Utica, PUBI 
N. Y., have perfected the following organization : President, Casiner , 
Tag; Vice-President and Treasurer, H. Keene ; Secretary, J. P. Millar: 


General Manager, E. A. Pinkney. The J 





Mr. DANIRL Morris has accepted a responsible position with the 
Hornell Gas Company, Hornellsville, N. Y. 





Ir seems that Mayor Phelan, of San Francisco, was eventually suc. #— 
cessful in his efforts to displace Mr. C. L. Taylor from the position of 
offici..] gas inspector for that city. His successor is Mr. Otis M. Tupper, 








THOSE in position to know say that the consolidation of the C lun. 
bus (O.) Gas Company with the Central Ohio Natural Gas and Fuel 
Company is effected. As we understand it the title of the combined en- 
terprise is to be that of the Columbus Gas, Light and Heating Com- 
pany, capitalized in $5,000,000. Of this sum $3,300,000 is to be of the 
preferred order, the balance to be common. 
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AT the annual meeting of the Charlestown (Mass.) Gas and Electric 
Company the following officers were elected : Directors, J. F. Hunne- 
well, J. A. Sawtell, Chas. F. Byam, John Turner, C. R. Lawrence, 
C. F. Fairbanks and Q. A. Vinal ; Clerk and Treasurer, Geo. B. Neal. 














AT the annual meeting of the City Gas Light Company, of Norfolk, 
Va., the officers named were: Directors, H. B. Hollins, H. Hodges, R. 
W. Stevenson, J. G. Womble, F. Yznaga, A. C. Humphreys, M. T. 
Cooke, C. W. Grandy, H. D. McIlhenny, W. H. White and W. W. 
Randolph ; President, A. C. Humphreys ; Vice-President and General 
Council, William H. White. 
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A CONCERN known as the American Ether Company has been formed 
in Richmond, Va., the proprietors of which propose ‘‘to manufacture 
and sell sulphuric ether,” and to ‘‘ make and sell gas for heat, power and 
illuminating.” 
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The Market for Gas Securities. 
ST eS 

The market for city gas shares last week did not differ much from the 
trading that has prevailed in it for the past six weeks or more, save iD 
respect of the quotations for Mutual. The City Bank does not seem (0 
have absorbed very much Mutual at 300, but whether it has or not the 
fact remains that 310 is bid for Mutual, holders meanwhile: demanding 
315. The market for Consolidated broadened out a bit, in respect of 
volume of transactions, but the range of prices was not startling. To 
day (Friday) the opening was made at 190} to 191, and at noon a sale 
was made at 1913. New Amsterdams are steady to strong, the net gail 
for the week in the common being something short of a point. Stand- 
ards show no particular change. Brooklyn Union is steady. In the 
gas situation in Greater New York the dealings in Astoria (L. I.) real 
estate, which are being conducted by the Crimmins syndicate, are 
attracting considerable attention. 

The feature of the outside market was the sharp advance in Peoples 
gas, of Chicago, which opened to-day at 117 to 117}. Bay State showed 
some strength, and the likelihood is that it will show more strength, al: 


though any prediction over this celebrated specialty is like the act of 
the skater ae takes chances over thin ice. Lacledes are stronger, ad 
Consumers, of Jersey City, also reflects the effects of steady inquiry /oF 
it. Buffalo gas securities are slow to dullness, Western, of Milwaukee, 
keeps up its advance, and Detroit gas steadily keeps on to a better 
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PREPAYMENT METERS. 
American Meter Co.. New York and Philadelphia....... 179 
Solem S.Giin & Cos, Pina. PO. coces scccccccccescoccess 148 
Dh Heeenee Gt Cok, MGT, Fic ccccccecesovccsccscoes HF 
Helme & Mclihenny, Phila., Pa.............. datmetaccede 179 
Nathaniel Tufts Meter Co., Boston, Mass...... peuceg — 
GAS AND WATER PIPES. 
Ohio Pipe Co., Columbus, Ohio............... Sevessconccs BEE 
M. J. Drummond & Co., New York City... seeds ecccccccoce 108 
a es Wren ee, CG, PEs Bio vivccecicccccceatecceses eves 14 
Warren Foundry and Machine Co., New York Clty...ccoe 197 
Donaldson Iron Co., Emmaus, P&.... .sscoscccccccscccccecs 120 
Utica Pipe Foundry Co., Utica, N. Y............ coccsccee 100 
PIPE CUTTERS, 
The Anderson Pipe Cutter Co., East Boston, Mass........ 158 
GAS MAIN STOPPERS. 
Safety Gas Main Stopper Co., N. Y. City........ scocccces. 109 
STEAM BLOWER FOR BURNING BREEZE. 
ie Wy I, POON, WES Do cccccsccccccocecccccsececces SD 
GAS COALS. 
INO AI, PRs Bihbn nt ecedcnessccccccesesece ae 321 
ee ee Ss OO TOU CO onccs cc ccccacccccceces es 
Despard Gas Coal Co., Baltimore, Md............seee0 «aca 
Westmoreland Coal Co., Phila., Pa......... cccccccccccces 10h 


Berwind-White Coal Mining Co., New York and Phila... 
CANNEL COALS. 


170 


Perrine & Oo., Wow Tork Oe occcsscccivccccscccecccccce 176 
GAS ENRICHERS, 

Standard Oil Co., New York City ..cccccceccsccescecs coun SEN 
Che Sun Oil Co., Pittsburgh, Pa.............. cccccccccees 17] 
COKE CRUSHER. 

Ch EE. Maidar, Coleman, BGs ciccscccccvccccoscccesceccece 192 
GAS GAUGES. 

The Bristol Co., Waterbury, Conn.......ssesccscssesesees 160 


GAS GOVERNORS, 


Connelly Iron Sponge and Governor Co., New York City 169 
{sbell-Porter Co., New York City.......ccs.seeeeees sescas 206 
R. D. Wood & Co., Phila., Pa...... Soescececcosocccccccece 106 
Wm M. Crane Co., New York City .......cccscess os 160 
CEMENTS. 
C. L. Gerould & Co., Mount Vernon, N.Y......se..sceeees- 164 
RETORTS AND FIREBRICKS, 
J. H. Gautier & Co., Jersey City, N. J............ seaccocs 106 
B. Kreischer & Sons, New York City..... ccccccccccccccce 164 
Adam Weber, New York City............... woveoscccse -» 164 
Laclede Firebrick Mfg. Co., St. Louis, Mo.. Rawssces sneccece 208 
Cor Maren, Pielin.,. Piicansdcesccccccscavcocscceces cose 366 
James Gardner, Jr., Pittsburgh, ae 164 
Henry Maurer & Son, New York City............+... wees 208 
Baltimore Retort and Firebrick Co., Baltimore, Md...... 164 
Parker-Russell Mining and Mfg. Co., St. Louis, Mo...... 164 
Brvoklyn Firebrick Works, Brooklyn, N. Y.............. 184 
REGENERATIVE FURNACES, 
Bartlett, Hayward & Co., Baltimore, Md........ oedbeages 7 
Fred. Bredel, Milwaukee, Wis...........cscessesesees sves 28 
J. H. Gautier & Co., Jersey City, N. J....cccee.sseeeceee 164 
Parker-Russell Mining and Mfg. Co., St. Louis, Mo....... 16 
Adam Weber New York City........ccccccccscsccccsceee 164 
SELF-SEALING MOUTHPIECE DOORS. 
Isbell-Porter Co., New York City......-.ccscescsceseccecs 174 
Continental Iron Works, Brooklyn, N.Y........sesseeeee+ 174 
G. Shepard Page’s Sons, New York City.........seeseee08 175 
Logan Iron Works, Brooklyn, N. Y.......ssesseeeseseees 176 
B. D. Wood & Co., Phila... Pai cccocccccccccceccccccccccces 196 
INCANDESCENT GAS LAMPS. 
Welsbach Commercial Co., Phila., Pa.....csssecessseeees 166 
MICA GOODS. 
The Mica Mfg. Co., New York City........sssceee-+se000+ 160 
BURNERS. 
C. A. Gefrorer, Phila., Pa.......... Svavcoccccccceccooseces N06 
Wm. M. Crane Co., New York City.  .......s00e eocesess 160 
D. M. Steward Mfg. Co., Chattanooga, Tenn.... ........ 158 
LAVA GAS TIPS. 
D. M. Steward Mfg. Co., Chattanooga, Tenn.............. 158 


STREET LAMPS. 


Welsbach Street Lighting Co., New York and Phila..... 168 


PURIFYING MATERIALS. 
Connelly Iron Sponge and Governor Co., New York City 
Greenpoint Chemical Works, Brooklyn, N.Y........+++++ 
Gas Purification and Chemical Co., Ltd., London... 
van Baarda & Co., Dusseldorf-on-the-Rhine..........++++ 


169 
169 
169 
158 





EXHAUSTERS. 


The P. H. & F. M. Roots Co., Connersville, Ind.......... 163 
Isbell-Porter Company, New York City...............0+: 174 
Connelly Iron Sponge and Governor Co- New York City 169 
VALVES. 
Ludlow Valve Manufacturing Co., Troy, N. Y....... eee 160 
Chapman Valve Manufacturing Co., Boston, Mass....... 160 
Be ee Pee i Ne aio noc cuccededeccecignccces 174 
Continental Iron Works, Brooklyn, N. Y................. 174 
The P. H. & F. M, Roots Co., Connersville, Ind.......... 163 
Isbell-Porter Co., Now York City. .....cccccccccescccccece 174 
The Western Gas Construction Co., Fort Wayne Ind..., 180 
ELECTRICAL APPARATUS, 
Wm. Henry White, New York City ......ccccscsessssseees 175 
GAS ENGINES. 
Backus Water Motor Co., Newark, N. J....cseeeseeee--es 158 
ENGINES AND BOILERS. 
The Hazelton Boiler Company, New York City.......... 158 
PURIFIER SCREENS. 
John Cabot, New York City..... Seecceccceece éeeece jee 
GAS STOVES. 
American Meter Co., New York and Philadelphia ....... 165 
Maryland Meter and Manufacturing Co., Baltimore, Md. 178 
Keystone Meter Co., Royersford, Pa...........seecescees 178 
Wm. M. Crane Co., New York City..,...ccccccccccccseces 160 
Detroit Stove Works, Detroit, Mich..................005- 159 
GASHOLDER TANKS. 
J P. Whittier, Brookiya, NW. ¥..... ccccoccecccccece coccccee 160 
GASHOLDERS. 
Bartlett, Hayward & Co., Baltimore, Md.............+05- 173 
Continental Iron Works, Brooklyn, N. Y.........+0++.--- 174 
Deily & Fowler, Philadelphia, Pa.............cseseeseeees 176 
Davis § Farnum Mfg. Co., Waltham, Mass............... 1i2 
Kerr Murray Mfg. Co., Fort Wayne, Ind....... eecceee eco 12 
Stacey Mfg. Co., Cincinnati, Ohi0..........csccssecscvees 175 
R. D. Wood & Co., Philadelphia, Pa............+. cece 304 
Logan fron Works, Brooklyn, N. Y.......ssseeeees. - 176 
Riter-Conley Mfg. Co., Pittsburgh, Pa................... 168 
Z BOOKS, ETC. 
Newbigging’s Handbook........sesessesees poncdedewoueene 123 
Solentific Books... cccccccccccccccccscccscccccccccecccccecs 170 
Digest Of Gas CaSGB.cscceccccccccccccccccccccccccescees eee VU 
Practical Photometry......0.....csescccssees queseadcadon M00 
Gas Flow Computer. .......ccccseccscccccssceccssccseccess 171 
Hughes’ “Gas Works”’...... seceese Seseccocscesseceeccces 169 
Gas Engineer’s Pocket-Book...... pvaaddueespeusedeceons . 161 
Excerpts from Reports of Gas Commissioners........... 124 
POsks OF FUG occ ccccccecccccccccccscoscescescese dineanae 173 








DISSOLUTION OF COPARTNERSHIP. 


Notice is hereby given that the partnership heretofore 
existing between us under the name of Baxter & Lynn is 
dissolved by mutual consent, except that all existing con- 
tracts heretofore made by said firm shall be completed by it. 

ISAAC C. BAXTER, 
J.T. LYNN. 
January 2th, 1899. 


Austin Gas Light and Coal 
Company. 
TRUSTEE’S SALE. 


The Merchants Trust Company, of Phila- 
delphia, Trustee under the mortgage of said 

















Company, will, in pursuance of the terms of 
the said mortgage, on the 7th of February, 
1899, at the Court House door, in the city of 
Austin, Texas, sell to the highest and best 
bidder, according to the terms and stipula- 
tions of said mortgage, all of the property, 
franchises, rights and privileges of the Austin 
Gas Light and Coal Company, situate in the 
said city of Austim, being certain real estate 
on West Second Street, in the said city, to- 
gether with the plant, buildings, fixtures, 
machinery and appurtenances. 


MERCHANTS TRUST COMPANY, 
By JoserH R. Rxoaps, President. 
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A CARD 10 GAS COMPANIES. 


The attention of officers of Gas Companies is respectfully 
invited to a patent granted to the undersigned, published 
and illustrated in the American Gas Licut JourNAL of 
January 23, 1869. 
patents, 


It does not interfere with any other 


The inventor desires to dispose of the same by the sale of 
shop or State rights, upon reasonable terms to Gas Com. 
panies, and offers his own services as an Expert and Con- 
sulting Engineer to such, in all matters connected with the 
business. Address 

FREDERIC EGNER, 
188 Water St., Morristown, N. J. 


Position Wanted 
As Superintendent or Manager of Gas 


1234-tf 











Works. 
Eight years with present Company. Good reasons for mak- 
ing change. Address 
1238-3 *“E. L. M’,” care this Journal. 








POSITION WANTED 
As Superintendent or Manager 


By a thoroughly competent young man with 15 years’ ex- 
perience as Superintendent of works and in the remodeling 
of same. Address 


1233-4 “ H.,” care this Journal, 


Situation Wanted 


As Superintendent of a Gas Works 


By a man 32 years of age, with 10 years’ practical experi- 
ence in the construction and operation of gas works, water 
works and electric light plants. Can take charge and man- 
age the affairs of either of the above-named, or all com- 
bined. Best of references. Address 

1243-2 “ R.,” care this Journal. 


Position Wanted. 


Thoroughly competent man wishes position as Superinten- 
dent or Manager of a gas or gas and electric plant. 
Address “8. E. R.,” 

care this Journal. 


FOR SALE. 


A Second-Hand Set of Four Purifying Boxes, 
including dry Center-Seal—12-inch Connections, and 
Twe Hoisting Carriages. Boxes are 12 feet by 18 

feet by 3 feet 6 inches deep ; are in good condition, and 











1220-tf 











only sold because have been replaced by larger Boxes 
and will be sold at a low price. 


For terms, etc., address 
PORTLAND GAS LIGHT CO., 
Portland, Me. 


Hor Sale. 


A Small Gas and Electric Light Plant, 


in a Soutkern city of 3,800 inhabitants. 
Address FORT WAYNE ELECTRIC CORPORATION, 
1097-tf Fort Wayne, Ind. 


1228-tf 

















Cyanogen. 


A PURIFYING MATERIAL FOR GAS. 


Soft and porous, it can be used in the natural state without 
any preparation, and it ensures perfect purification. 


SPECIMENS AND PRICES ON APPLICATION. 


VAN BAARDA & CO., 


MINE OWNERS, 
DUSSELDORF-ON-THE-RHINE. 










NO EXTRA LABOR OR 
OPERATING EX- 


BACKUS GAS ENGINES, 











AMERICA LEADS 
The World in 


Special Burners. 


GET 


STEWARDS, 


and you have the best and most durable Burner | 
the market affords. Patronize domestic goods. 





GUARANTEED SUPERIOR IN EVERY WAY, 
BUILT ON HONOR. 


Chicago er Sota? & Fan Co., 101 Lake St., Chicago, 
ots. | Salon lac - - 154 Congress Street, Boston, Mass 
esl Oftice, | =n Water Motor Co., Newark, N. J. 


Send for Catalogue. 














The Gas Engineer’s 


Laboratory Handbook. 
By JOHN HORNBY, F.I.C. 

















ACCEPT NO SUBSTITUTE. | 
CHATTANOOGA, 107 CHAMBERSST., _ Price, $2.50. 
Tenn. New York City. | A.M. CALLENDEK & CO., 32 Pine Street. N.Y. Cry 
GOODMAN 








GAS MAIN STOPPER 


For Shutting Off Gas in Mains Temporarily during Alterations or Repairs. 
For Particulars Address 


SAFETY CAS MAIN STOPPER COMPANY, 


211 Bast 116th Street, New Yor 













HIGH-PRESSURE 


WATER-TUBE BOILERS. 


THE HAZELTON OR PORCUPINE BOILER 


IN 5O to 500 H. P. UNITS. 








SINGLE BOILERS OR COMPACT BATTERIES. 
GREAT SAVING OF FLOOR SPACE 
AND FUEL. 





LARCE-SIZE BOILERS IN STOCK. 
Qur new book, ‘‘The Generation of Power,’’ will be mailed on request. 


THE HAZELTON BOILER CO. 


Sole Proprietors and Manufgcturers. 
ALSO BUILDERS OF 


Stacks, Tanks and Miscellaneous Metal Work. 
GENERAL OFFICE: 
No. 716 E. 13th ST., New York, U.S.A. 


Cable Address, ‘* Paila,’’ New York. 
Telephone Call, 1229-18th Street, New York. 

















t Cutter 


ht 
rying Link For Outting Cast, Wrouz 


Tron, Gas & Water Pipes. 
THE ANDERSON PIPE CUTTER 
COMPANY, Manufacturers, 
163 Liverpool st,,E. Boston, Mass 
N. Y. Office, 185 Greenwich St 
C. H. Tucker, Jr., Manager. 


WALDO BROS., 
102 Milk Street, Boston, Mass 


THE ANDERSON erry 


Made in all sizes, 





Will cut from 2 in. to 24 in. 


5 Pipe Cutting Tool 
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GAS MEN 


i seem to think that in the bringing out of 
| NEW AND UNIQUE GAS RANGE CON- 
: 
| 




















STRUCTIONS we are emphatically the 
leaders, if we may judge by the number of 
letters we are receiving from them, asking 
for information about 


al 


NEW DETROIT JEWELS 


Nor will they find themselves mistaken when they see our 


1899 Gas Range Catalogue... 


This large and elaborate catalogue will be ready for mailing about 
February 15. 


' 
=o== 


——— 


<7 
——————— J 
ph 


It will be sent to all the Gas Companies whose names appear in 
Brown’s New Directory. 

If you should fail to receive a copy, we shall be pleased to forward 
one on request. 


————— 
7 


If you want immediate information about our New Gas Goods, 
write us now. 














G 


OOOOOO 


DETROIT STOVE WORKS, 


Detroit, Michigan. 








ht 
8. 
ER 


Chicago, Illinois. 


a 








= 











2 
i 
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BRAY SPECIAL. 
Give a steady even Flame. 


BRAY BURNERS 


The STANDARD Burners of the World 


For HICH and LOW Pressure. 


W 


{ 
4 
















“Nothing Succeeds like Success.” 
Use the “BRAY” Burners and PROVE IT. 


There are Imitations. 


ALL GENUINE “ BRAY” BURNERS ARE STAMPED WITH NAME AND TRADE-MARK. 


















SLIT-U ore ag 


BRAY’S ACETYLENE BURNERS are Unsurpassed. 


Main Office, 1131, 1133 BROADWAY, - 


UNION-JET 
SPECIAL. 


WILLIAM M. CRANE COMPANY, 


Sole Agents for United States, and Makers of Gas Appliances, 





- NEW YORK. 





BAXTER & LYNN. 


GAS ENGINEERING 


AND 
CONSTRUCTION. 
Examination Made of Gas Properties. 


Values Ascertained, and 
Advice as to Management. 








OFFICE : WAYNE COUNTY BANK BUILDING, 
DETROIT, MICH. 








Mica Chimneys 
Fi ‘For Welshach Lights 


ARE THE 
BEST IN THE WORLD. 


te & Se 


Get Catalog 
and Discounts. 


@e=eam 


The MICA MFG. CO. 


Micaermithe, 


88 Fulton Street, 
N. Y. City. 


Our 






ge Piece 

MICA CHIMNEY. 

Etched Chimneys to 
Order. 


GASHOLDER TANKS AND 


GAS WORKS MASONRY COMPLETE 


Pians prepared and Estimates furnished at short notice. 


J. P. WHITTIER, 


70 Bush St., Near Division Ave., Brooklyn, N. YW. 








Special Trays for iron Sponge or Oxide of Iron, 
CHURCH’S TRAYS a Specialty. 


Reversible, Strongest, Most Durable, Most Easily Repaired. 





© 


2 NSS as , 


We also make the Cheapest and Strongest 
REVERSIBLE BOLTED TRAYS IN THE MARKET. 








Send for Oirewlars. 


© _—_‘Bristol’s Recording 
: PRESSURE 
GAUGE. 


For continuous re- 
cords of 






Street 
Gas Pressure. 
Simple in con- 
struction, 
accurate in operation, 
and low in price. 


Fully Guaranteed. Send for 
Circulars. 


THE BRISTOL 60, 


Waterbury, Conn. 





CHAPMAN VALVE MANUFACTURING CO, 





Ludlow Valve Mfg. Co., 


TROY, N.Y. 


Double and Single Gate Valves, %” to 72”, 
oR 


Gas, Water, 
Steam, Oil, 
Ammonia, Etc. 


* U. s. A. 


MANUFACTURERS OF 


Valves ald Gates for Gas, Ammonia, Water, Ete. 


Also, Cate Fire Hydrants with and without Independent 
Nozzie Valve. All Work Cuaranteed. 


Works & Gen’l Office, indian Orchard, Mass. Treasurer’s Office, 72 Kilby & 112 Milk Sts., Boston, Mass. 
Chicago Office, 24 West Lake St. 
St. Louis Office, L, M. Rumsey Mfg. Co., 810 North Second St. 


New York Office, 28 Platt St. 





HOT GAS VALVES A SPECIALTY. 








Send for Catalogue. 














1} 


~~ 


Sefonreteo @ Oo. om 


we Mth iT fs" bo. Qa. a. 
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STEEL ROOFS —. 


THE BERLIN IRON BRIDGE COMPANY. 


Office and Works: EAST BERLIN, CONN. 


w= STEEL BRIDGES 








Gas Investments in Galifornia. 


Nowhere else on this continent does such opportunity exist for 
profitable gas investment as on the Pacific Coast, since the perfection 
of the new LOWE Process for using the heavy crude California oils 
(of which there is an unlimited supply) without the use of any 
other fuels. Seven years’ test proves the system to be perfect in 
every respect. Los Angeles alone, in addition to present street 
mains, has 150 miles of well built up streets without a gas main on 
them. To occupy this territory, and a large number of other towns 
now without gas, we have organized a parent company and a num- 
ber of local companies covering some of the fastest growing cities in 
the United States. 

Now is the time to invest, when the first capital will be able to 
double itself in a single year. This is also the most delightful resi- 
dence section in the United States. 

We suggest to those desiring gas investments, in large or moderate 
amounts—with or without active business connections—to come 
here and investigate; or, what is the next best thing, write us for 
particulars and prospectus. 

The accompanying cut shows the oil wells in the suburbs of Los 
Angeles from which the Companies under the NEW LOWE GAS 
PROCESS obtain their supply of oil. 


AMERICAN GAS & COKE CO. (T. S. C. Lowe, Manager), 
406 Bradbury Building, Los Angeles, California- 


THE GAS ENGINEER’S POCKET-BOOK. 


By HENRY O’CONNOR. 


Comprising Tables, Notes and Memoranda relating to the Manufacture, Distribution and Use of Coal Gas, and the 
Construction of Gas Works. 


Price, - - $8.50. 
A. M. CALLENDER & COMPANY, No. 32 Pine Street, N. ¥. 
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AMERICAN GAS COMPANY 


Constructors of Coal Gas Apparatus. 


fee KLONNE-BREDEL een, 
Recuperative Furnaces, Washers, Condensers, Purifiers and Purifying 


















Machines, Ammonia Plant, Coke Conveyers, Ete. 





Complete Works Erected with Guaranteed Results. 


BASTEHRN AGENTS FOR 


FRED. BREDEL’S SYSTEM P. H. & F. M. ROOTS GO.’S 
COAL GAS PLANTS AND GAS APPARATUS. Exhausters, Blowers, etc. 








ae 


222 South Third Street, Philadelphia, Pa. 





GEORGE G. RAMSDELL, General Manager. Correspondence Solicited 


FRED. BREDEL, C.E. 


Goal and Water Gas Plants. 


OWN SYSTEM. 


REGUPERATIVE FURNACES, WASHERS, CONDENSERS, PURIFIERS, PURIFYING MACHINES, COKE CONVEYERS, ETC. 














SOLE UNITED STATES AGENT FOR 


ARROL=-FOULIS MECHANICAL CHARGING AND DRAWING MACHINES. 





Gas Enriching Plants to Enrich Coal Gas up to 24 Candle Power, and Making a White, Bright, Non-smoking Gas. 





CAS RETORTS AND SPECIAL BLOCKS AND FIREBRICK MANUFAC- 
TURED UNDER THE SUPERINTENDENCE OF MY OWN CHEMIST. 


COMP Lets GAS WORKS... 


Wo. 118 F'arwell Avenue, : Milwaukee, Wis. 
Eastern Agents: AMERICAN GAS CO0., Construction Department, 222 So. 3d St., Phila., Pa 
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~ ROOTS’. 


LATEST IMPROVED GAS EXHAUSTER 


— AND—- 


NEW GAS GOVERNOR AND STEAM VALVE. 
GUARANTEED TO REGULATE WITHIN ONE-TENTH OF AN INCH, WATER PRESSURE. 


The Most Perfect Gas Governor on the Market. 


MORE DIRECT IN ACTION. FEWER PARTS. 


















EASIER TO ADJUST THAN ANY OTHER COVERNOR. 
scp Biotin ee eae * oo ee ss me. 7 











—~ 
sob sa! mee, Fe 
SRE on 


INQUIRIES CHEERFUL 





Y ANSWERED. WRITE FOR CATALOGUE. 


| P. H. & F. M. ROOTS CoO., 


Connersville, Ind. 109 Liberty St., New York. 


Eastern Office: 


American Gas Company, 


222 South Third Street, Philadelphia, Pa. 
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Established 1858. 'ncorporated 1890. 


Cuas. E. GREGORY ew Davip R. Daty V. Prest. & Treas. 
D. ABERNETHY. Sec 


J.H.Gautier & Co. 


Greene & Essex Streets, 
Jersey City, N. J. 


——_2e2 
MANUFACTURERS OF 


CLAY GAS RETORTS, FIRE CLAY TILES, 
FIRE BRICK and FIRE CLAY SPECIALTIES 


sta ___ 


Cround Fire Clay, Fire Sand and Cround 
Fire Brick in Barrels and Bulk. 


SOLE MANUFACTURERS OF THE 


FLEMMING CENERATOR GAS FURNAGE 


E. D. Waurre, 
President. 




















A. H.Gurxes, 4H. A. PERKINS, 
Vice-President. Secretary. 


Brooklyn Fire Brick Works, 


MANUFACTURERS OF 


CLAY RETORTS, FIRE BRICK, 
Gas House and other Tile. 





Office, 88 Van Dyke St. Brooklyn, N.Y. 


Established 1854. Incorporated 1869. 


LACLEDE 
Fire Brick Manufg. Co., 


CAS RETORTS 

FIRE BRICK . 

RETORT SETTINGS 

Water Gas Cupola Linings, Fire Clay, Etc. 
Exclusive Agents for 

The Mitchell Half-Depth Regenerative Furnace. 


This is the original coal-consuming Furnace for Retort 
Benches. Burns either Coal or Coke. Full and Half- Depth 
Regenerative Furnaces for Benches of 6's, 7’s, 8's or 9's 
erected complete. 


Proprietors of the Coze System of Inclined Retorts. 


Tee bine st. St. Louis, Mo. 


ESTABLISHED IN L845. 


B. KREISCHER & SONS, 


Office, 119 E. 23d St., New York. 


Gas Retorts, 


TILES, FIRE BRICK. 


Manufacturers of ¢ 








AND EVERYTHING IN THE FIRE CLAY LINE. 


Adam Weber, 


Proprietor, 


-| Manhattan Fire Brick and Enameled 


Clay Retort Works, 
Works, Weber, N. Jd. 


Office, 633 East 15th St., New York. 


Modern Recuperative 
Furnaces 
And Standard Fire Brick and Gas Retorts. 








CVRLS. BOGULA. 


FIRE Brick 


Cray RETORTS# 


















Works, 
LOCKPORT STATION, PA. 


—ESTABLISHED 1864.— 


JAMES GARDNER, JR.., 


Hamilton Building, Fifth Avenue 
PITTSBURGH, PA, P.0. Box 373 


Successor to WitTIAM GARDNER @ Sow 


Fire Clay Goods for Gas Works. 


SOLE REPRESENTATIVE OF THE McILHENNY RECENERATIVE BENCHES FOR THE U. 8S. 








EXCELSIOR FIRE BRICK & CLAY 


HENRY -MAURER & SON, 
RETORT WORKS 


OFFICE, 418 to 422 East 23d St., N. Y. 


Clay Gas Ketorts, 


BENCH SETTINGS, 
Fire Brick. Tiles, Fte. 


GEROULD'S IMPROVED RETORT CEMENT 


A Cement of great value for patching retorts, putting on mouth- 
pieces, making up all bench-work joints, lining blast furnaces 
and cupolas. This cement is mixed ready for use. Economic 
and thorough in its work. Fully warranted to stick. 
PRICE LIST. 

In Casks, 400 to 800 pounds, at 5 cents per, pound. 

In Kegs, 100 to 200 whe 

In Kegs less than 100 * AP fille rad » 


Cc. L. GHROULD & CO., 
N. 3d & Prospect Avs., Mit. Vernon, N.W. 


Western Agent, 3. T. GEROULD, Ocentzulia, Ills. 











Parker-Russell 
Mining and Mfg. Go., 


CITY OFFICE, 
417 Pine Street, St. Louis, Mo. 


PROPRIETORS OF THE 


DAKHILL GAS RETORT & FIRE BRICK W'KS 


Our immense establishment is now employed almost en- 
tirely in the manufacture of 


Materials for Gas Companies 


We have studied and perfected three important points. 
Our retorts are made to stand changes of temperature, 
the strongest heats of the furnace, and the abrasion of 
feeding and emptying. We construct 


Half and Full Depth Benches of Our Own Design, 


Containing 6, 8 or 9 Retorts. 





We have Greatly Improved our Recuperators. Coal or 
Coke can be used as Fuel in Furnaces. 








Tueo. J. Smits, Prest. J. A. Tayuor, Sec’y 
A. LamBua, Vice-Prest. and Supt. 


BALTIMORE 


RETORT & FIRE BRICK CO. 


MANUFACTORY AT 


LOCUST POINT BALTIMORE MD. 


Clay Retorts, Blocks & Tiles 


FIRE BRICK, FIRE CLAY, 
AND FIRE CEMENT. 


Red and Buff Ornamental Tiles and Chim: 
mney Tops. Baker Oven Tiles 13x 13x23 
and 10x10x2 


WALDO BROS., 102 MILE ST., BOSTON, MASS. 
Sole Agents for New England States. 











PRACTICAL PHOTOMETRY. 


A Guide to the Study of the Measurement of Light. 


By WILLIAM JOSEPH DIBDIN. 
Price, $3.00 


With Numcronus Illustrations, 





A M. CALLENDER & CO., 32 Pine Street, N. Y. City 
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(Copyrighted, 1894, by the AMERICAN METER Co. 


AMERICAN METER CO. 














CHICAGO, 




















ESTABLISHED 1834. INCORPORATED 


NEW YORK AND PHILADELPHIA, 


ST. LOUIS, 


SAN FRANCISCO. 





PUBLIC LIGHTING TABLE. 


1863, 
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FEBRUARY, (899. 


6.20 


| ‘Tab 


- Table No. 1. NEW YORK 

Aa FOLLOWING THE CITY. 

= MOON. ALL NIGHT 

& LIGHTING. 
A & Light. Extinguish. Light. —_ 
P.M. | A.M. 
Wed.| 1) 5.50 pm12.20 am. 5.05 | 6.15 
Thu.| 2} 5.50 1.30 5.05 | 6.15 
Fri. | 3} 5.50 LQ| 2.40 5.05 | 6.15 
Sat. | 4; 5.50 | 3.40 5.05 | 6.15 
Sun. | 5| 6.00 4.50 5.10 | 6.10 
Mon.| 6| 6.00 | 6.00 | 5.10 | 6.10 
Tue. | 7| 6.00 6.00 5.10 | 6.10 
Wed.| 8} 6.00 6.00 5.10 | 6.10 
Thu. | 9| 6.00 Nm) 6.00 5.10 | 6.10 
Fri. |10| 6.00 6.00 5.10 | 6.10 
Sat. {11} 6.00 6.00 5.10 | 6.10 
Sun. |12| 6.00 5.50 5.20 | 5.55 
Mon. |13}| 6.00 5.50 5.20 | 5.55 
Tue. |14/10,00 5.50 5.20 | 5.55 
Wed. |15|11.10 5.50 5.20 | 5.55 
Thu. |16)12.10 3%) 5.50 5.20 | 5.55 
Fri. |17| 1.10 5.50 5.20 | 5.55 
Sat. |18| 2.00 5.50 5.20 | 5.55 
Sun. |19| 2.40 | 5.50 5.30 | 5.55 
Mon. |20! 3.20 5.50 5.30 | 5.55 
Tue. |21| 4.00 5.50 5.30 | 5.55 
Wed. 22) 4.30 5.50 5.30 | 5.55 
Thu. |23) 4.50 5.50 5.30 | 5.55 
Fri. 24\NolL. (Nol. 5.30 | 5.55 
Sat. 25|Nol.rm Nol. 5.30 | 5.55 
Sun. 26\NolL. No L. 5.30 | 5.45 
Mon. 27; 620 pM 9.10 pm) 5.30] 5.45 
Tue. (28 \| 5.3 45 


10.20 


TOTAL HOURS LIGHTING 
DURING 1899. 


1 -Z~ 
— 
or 


le No, 2. 




















October... 








Total, yr.. 


By Table No. 1. 


Hrs. Min. 


January ... .215.40 


February. ..184.40 
March..... 187.40 
April.... ...166.50 
eee 158.00 
June ......140.50 
\ Eee 150.30 
August ... 168.30 
September ..179.50 


213.20 


November.. 217.00 
December. . 238.10 





2221.00 | 


By Table No. 2. 

Hrs.Min. 
January. ...423.20 
February. ..355.25 
March..... 395.35 
ree 298350 
May .......264.50 
June...... 234.25 
July.......243.45 
August .... 280.25 


September. .: 
October .. ..374.30 
November ..401.40 


December. 


Total, yr...3987.45 





.433.45 
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Welsbach Commercial Company, 


DREXEL BUILDING, 
PHILADELPHIA. 


WE NOW SE LIX, 


THE IMPROVED WELSBAGH LIGHT 


to all gas companies and first-class dealers in gas appliances. 


SEND FOR NEW CATALOCUE AND PRICE LIST. 


We are now prepared to furnish our New Combination Pilot Jet By-Pass 


and Adjustable Bunsen. 
Our New Hot Wire Electric Igniter is a great improvement in electric gas light- 
ing. Cannot short circuit. Send for prices and full information. 


All imitations of the Welsbach light are infringements of the Welsbach patents, 
and the public is cautioned against purchasing such. 

Suits brought by the Welsbach Light Company against manufacturers of infringing 
lights and mantles are still pending and undetermined. 

Every genuine Welsbach lamp has the trade-mark, “ Welsbach,” conspicuously 
printed on the package and on the burner itself. 


Welsbach Commercial Company, 


DRE ETL BUILDIN G, 


PHILADELPHIA. 
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The United Gas IMproveMeNt GoMpany, 


DREXEL BUILDING, PHILA., PA. 











The Standard Junior, 
The Standard Double Superheater, 


Lowe WatTeER Gas APPARATUS. 




















Total Built and under Construction, 


294 Sets—Daily Capacity, 187,100,000 Cu. Ft. 
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ALeEx. C. HUMPHREYS, M,E., ARrTuuR @. GLASGOW, M.B. 
GANK OF COMMERCE BUILDING, Casle ADDRESS, 8 vicroria ST., 
(31 NASSAU STREET.) LONDON @ NEW YORK, CONDON, &. W., 
MEW YORK. HUMGLAS."* GHGLAND. 


HUMPHREYS & GLASGOW, 


CONTRACTING AND CONSULTING 


GAS ENGINEERS. 





WATER GAS PLANT A SPECIALTY. 
GAS PROPERTIES EXAMINED AND VALUED. 
ADVICE AS TC IMPROVEMENT OF GAS PROPERTIES AND MANAGEMENT. 


RITER=CONLEY MFG. CO., 
GASHOLDERS, with or without Steel Tanks. 


Purifiers, Condensers, Scrubbers, Oil Tanks, Smoke Stacks. 
STEEL ROOFS and BUILDINGS. 
PLATE AND STRUCTURAL WORK OF EVERY DESCRIPTION. 


GENERAL OFFICE: Pittsburg, Pa. EASTERN OFFICE: 39-41 Cortlandt St., New York City. 














New YORK, 33 NASSAU ST, PHILADELPHIA, 1932 MARKET ST. GHICAGO, 54 LAKE ST. 


gst STREET LIGHTING py Wy 


———OWNS, CONTROLS AND OPERATES 
EXCLUSIVELY 


THE NEW IMPROVED @* PATENTED, 
STREET LIGHT BURNER, 


Our PATENTED « STREET LIGHT APPLIANCES” have made 
WELSBACH STREET LIGHTING a complete success. 

By the UNIFORM DISTRIBUTION of light on scientific principles 
a greater area can be lighted by our system and more economically 
than in any other way. 

Where there are no gas mains already laid, we can furnish an 
equally good light by our SELF-GENERATING NAPHTHA WELSBACH 
BURNER, enabling Gas Companies to furnish a uniform light in all 
localities. 














Lists of Cities.and Towns in which we are now 
lighting under contract will be furnished 


upon application. 
STYLE No. 81. STYLE No. 97. 


GURRESPONDENCE SOLICITED FROM GAS COMPANIES AND OTHERS INTERESTED IM MUNICIPAL LIGHTING. 
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National Gas « Water Company. 


CONTRACTORS FOR Gas Engineers 


| 
(Gas Plant Machinery | 21g LA SALLE ST., | INSPECTION AND ADVICE. 
| 








SOFT COAL OR COKE CHICAGO. | PLANS AND ESTIMATES 
WATER GAS GENERATORS ‘FOR IMPROVEMENTS OR 
A SPECIALTY. | REPAIRS. 











CONNELLY IRON SPONGE AND GOVERNOR CO,, 


(Successors to CONNELLY & CO.) 
MANUFACTURERS OF GAS WORKS SPECIALTIES. 


Saves money, saves labor, and is the most eitcient purifying material ever offered as a 
66 99 ’ ? 
TRON SPONGE. substitute for lime. We guarantee a large saving, both in cost of material and labor. 








AUTOMATIC OVER FOUR HUNDRED NOW IN USE! ‘NO WORKS COMPLETE WITHOUT IT! 
WILL PAY FOR ITSELF WITHIN A YEAR! ITS SERVICE SECURES PERFECT DISTRIBUTION! 
GOVERNOR. REDUCES LEAKACE TO MINIMUM, and BENEFITS THE COMPANY and CONSUMER ALIKE! 

IT IS THE ONLY .RECOCNIZED AUTOMATIC COVERNOR IN THE WORLD! 





Designed particularly for small works. Combines Exhaust Tube, Steam Governer, Gas 
STEAM JET Compensator and Bye-Pass Valves in the most compact form possible, Occupies but 
little space; uses very little steam; saves formation of carbon in retorts; increases yield 

EXHAUSTER. 10 to 15 per cent. No works too small to use them profitably. 





Prices given on all our specialties, delivered at any point in the United States. Correspondence solicited. 


CONNELLY IRON SPONGE AND GOVERNOR CO., No. 357 Canal St, New York. 
Hughes’ IRON MASS ONEILL'S OXIDE, 


Acts mmediately, and more efficiently than any other puri- 








fying agent now in use. (NATURAL BOG ORE) 





“Gas W orks,” pgm se . teensy rte ese For Gas Purification. 


The Chemistry of a 
Illuminating Gas, %4% PURIFICATION AND CHEMICAL 00,, 11D, 


And the Manufacture and By NORTON H. HUMPHRYS. Price, $2.40 See 
Distribution of Coal Gas. (4: ™%: CALLENDER & CO., 32 Pine Sr., N.Y. City. Old Broad St., London, E. C., Eng. 


Originally written by SAM’L HUGHES, C.E. P arson’s Steam Blower, 


Rewritten and Much Enlarged by FOR IMPROVING BAD DRAUGHT IN BOILERS, AND FOR BURNING BREZEE 
WM. RICHARDS, 0.E OR OTHER WASTE MATERIAL. 


igi eos ARSON S.A wo NER, 


FOR USING COAL TAR AS FUEL. 


PARSON’S AIR JET TUBE CLEANER, 


FOR CLEANING BOILER TUBES. 


These devices are all first-class. They will be sent to any¥esponsible party for trial. No sala 
4. M. CALLENDER & CO.,| unless satisfactory. Manufactured by the WATERTOWN STEAM BLOWER COMPANY. 


82 Pine St., N. Y. City. H. E. PARSON, Supt., 67 Bremen Street, Brooklyn, N. Y. 








_ Their Construction and Arrangement, 











provements. 


Price, $1.65. 
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JAMES D. PERKINS, President. 


F. SEAVERNS, Treasurer. 


THE PERKINS COMPANY, 


228 and 229 Produce Exchange, New York City. 


TIDEWATER SALES AGENTS FOR THE FOLLOWING: 


Ocean Mine Youghiogheny Gas Coal, 
Old Kentucky Shale and 0. K. Boghead. 





SHIPMENTS FROM NEW YORK, PHILADELPHIA, BALTIMORE AND NORFOLK. 








BERWIND-WHITE GOAL MINING COMPANY'S 





Ocean Westmoreland Gas Coal. 


STRIGTLY High Grade..... 


Offices : 





Washington Building, New York. 
Betz Building, Philadelphia. 


Carefully prepared. 
For Gas Making or 
Heavy Steaming. 








SCIENTIFIC BOOE Ss. 





a HANDBOOK. By Thos. Newbigging. éth | HEAT A MODE OF MOTION. By John Tyndall. $2.50. 


edition 
COX’S GAS FLOW COMPUTER. $2.50. 
HUGHES’ GAS WORKS. $1.€5. 
POOLE ON FUELS. By Herman Poole. $3. 
SS POCKET-BOOK. By Henry O'Connor. 


TECHNICAL GAS ANALYSIS. $3. 

GAS CONSUMER'S HANDYBOOK, by Wm. Richards. 20 
cents. 

CHEMISTRY OF »  epecommmemaae GAS. By Norton H. 
Humphrys. $2.40 

PRACTICAL TREATISE ON HEAT By Thomas Box. 2d 
edition. $5. 

PRACTICAL PHOTOMETRY: A Guide to the Study of the 
Measurement of Light. By W. J. Dibdin. $3. 

CHEMICAL TECHNOLOGY: Vol. te Fuel and Its Appli- 

cations, $5. Vol. Il., Lighting, $4. 


oe Practical Designing of Structural Ironwork. 
By H. Adams. $3.50. 





THEORY OF HEAT. By J. Clerk-Maxwell. $1.50. 
MANUAL FOR GAS ENGINEERING STUDENTS. By D. 
Lee. 40 cents. 


GASFITTER’S GUIDE, by John Eldridge 40 cents. 


AMMONIA AND AMMONIUM COMPOUNDS. By Dr. R. 
Arnold, $2 


aaa OF GAS WORKS, by Walter Ralph Her- 
ng. $2. 


DIGEST OF GAS CASES. $5. 


PRACTICAL HINTS ON REGENERATOR FURNACES 
By M.Graham. $1.25. 


DISTILLATION OF COAL "TAR AND ‘eg Paco 
LIQUOR. By Geo. Lunge. New edition. $12.50. 

A TREATISE ON THE COMPARATIVE SOMEaAAL 
VALUES OF GAS COALS AND CANNELS. By D. A 
Graham. $8. 


A TEXT BOOK OF INORGANIC CHEMISTRY... By Prof. 
Victor Von Richter. $2. 


| ILLUMINATING AND HEATING GAS. By W. Burns. $1.50 


GAS toss Their Arrangement, Construction, Plant and | | eA Mdame. $2.50" MECHANICAL ENGINEERS. - By H. 


Machinery. 


e ee ie HANDBOOK ON GAS ENGINES, by G. Lieck- | 
field. 


Liga FUEL FOR MECHANICAL AND eT Reed 
URPOSES. By E. A. Brayley Hodgetts. $2.50. 

C) AL: Its History and Use. By Pref.Thorpe. $3.50. 

THE GAS WORKS OF LUNDON. By Colburn. 60 cents. | 


The above will be forwarded upon receipt of price. 


| TREATISE ON MASONRY CONSTRUCTION. Baker. $5 


| GAS root wages yh LABORATORY HANDBOOK. By Jno. 
Hornby. $2.50 


| @as — AND GAS FITTING. By W. P. Gerhard. 


PRACTICAL PLUMBING. By P. J. Davies. $3. 





AMERICAN PLUMBING. By Alfred Revill. $2. 


CEMENT; A Manual of Lime.and Cement, ate Treatment 
and Use in Construction. By A. H. Heath. $2.50. 


ELECTRICITY. 


INDUSTRIAL PHOTOMETRY, with Bee ae Application tc 
Electric Lighting. By A. Palaz, Sc 


ELEMENTS OF ELECTRIC LIGHTING, Including Electric 
Generation, a Storage and Distribution. By 
Philip Atkinson. $1.50. 


<a TRANSMISSION OF ENERGY. By G. Kapp. 


ELECTRICIAN’S POCKETBOOK. By Monroe and Jamie 
son. $2.50. 


MAGNETISM AND ELECTRICITY. By J. Overend. 40 cts 
DYNAMO BUILDING. By F. W. Walker. 50 cents. 


DOMESTIC ELECTRICITY FOR AMATEURS. By E. 
Hospitalier. $2.50. 


ee he Th MANAGEMENT OF DYNAMOS AND MO- 


PRACTICAL GUIDE TO THE TESTING OF INSULATED 
WIRES AND CABLES. $1. 


ELECTRIC LIGHTING, by Francis B. Crocker. $3. 
ELECTRIC LIGHT FITTING. $2. 

PRACTICAL ELECTRICITY. $2.50. 
ELECTRICITY FOR ENGINEERS. $2.50. 


ELECTRICITY, Its Theory, Sources and Applications. By 
John T. Sprague. $6. . 


If sent by mail or express, postage or express charges 


must be added to above prices. We take especial pains in securing and forwarding any other Works that may be 
desired, upon receipt of order. All remittances should be made by check, draft, or post office money order No 


books sent C.0.D. 


A. M. CALLENDER & CO., 32 Pine Street. New York, 


11 
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The Despard Gas Coal Co., 


MINERS AND SHIPPERS OF 


DESPARD GAS GOAL, 


AND MANUFACTURERS OF 


CoH :E. 


MINES, = «=  Clarksburgh, Harrison Co., West Va. 
WHARVES, = = = Locust Point Baltimore, Md. 
OFFICE, = 640 Equitable Building Baltimore, Md. 


ROUSSEL & HICKS, BANGS & HORTON 


AGENTS, 
71 Broadway, N. Y. 60 Congress St., Boston. 





KELLER ADJUSTABLE 
COKE CRUSHER. 


» Simple, Durable. Will 
ush any Size Desired. 


Cc. M. KELLER, 
Sec. & Supt. Gas Lt. & Coke Co., 
Columbus, Ind. 
Correspondence Soiicited. 


Do You Wish to Know 


what size of pipe to use to convey any quantity 
of gas, any distance, with any loss of pressure 
and any initial or final pressure? Then use 


Cox’s Gas Flow Computer, 


as it gives this information accurately at sight, 

without mental effort. No calculations needed. 

Saves time, money and mistakes. 

Price, 6.5 x 8 inches, in cloth case, $2.50. For 
sale by 


A.M. Callender & Co., 32 Pine St., N. Y. 


———. 





























GREENOUGH’S 


“DIGEST OF GAS CASES.” 


Frice, 85.00. 





This is a valuable and important work, a copy 
of which should be in the possession of every gaz 
company in the country, whether large or small. 
As a book of reference it will be found invaluable, 
It is the only work of the kind which has ever 
been published in this country, and is most cor - 
plete, Handsomely bound, Orders may be sent to 


Ao M. CALLENDER & CO., 32 Pine St., N.3. 


—— THE -—— 


PENN GAS COAL CO. 


OFFER THEIR 


Coal, Carefully Screened =":Prepared for Gas Purposes, 





Their property is located in the Youghiogheny Coal Basin, near Irwin and Penn Stations on 
the Pennsylvania Railroad, and on the Youghiogheny River. 


Principal OYtfice : 
Room 720, Reading Terminal Building, Phila., Pa. 
RrPoints of Shipment: 


Pennsylvania Railroad Piers; Greenwich Wharves, Delaware 
River: Pier No. 1 (Lower Side), South Amboy, N. J. 











EpMUND H. McCuLLouGH, Prest. CHaAs. F. GODSHALL, Treas. H. C. ADAMS, Sec. 


THE WESTMORELAND COAL 60. 


Chartered 1854. 


Mines situated on the Pennsylvania and the Baltimore 
and Ohio Railroads, in Westmoreland County, Pa. 





FProINTsSsS OF SHIPMENT: 


PHILADELPHIA, BALTIMORE, SOUTH AMBOY, N. J., 
WATKINS (“SENECA LAKE), N. Y. 





Since the commencement of operations by this Company its well-known 
Coal has been largely used by the Gas Companies of New Feskent and the 
Middle States, and its character is established as having no superior in gas- 
giving qualities, and in freedom from sulphur and other impurities. 


Principal Office, 224 South 3d St., Phila., Pa. 


THE SUN OIL CO. 


Crude Oil, Gas Naphtha, 
Refined Petroleum, Gas Oil. 








Toledo, O., and Pittsbnureaedh, Pa. 








Standard Oil Company, 


GAS NAPTHA DEPARTMENT. 








GAS NAPTHA. 





Correspondence Solicited. 





GAS OIL. 


26 Broadway, New York Citv. 
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DAVIS & FARNUM MFG. CO., 


WALTHAM, MASS. 
Principal Office & Works, Waltham, Mass, © Boston Office, R’m 18, Volcan Blig., 8 Oliver s 


Single, Double and Triple-Lift Gasholders of any Capacity. Tubular, 
Pipe and Sinuous Friction Condensers of all Sizes. 



















| Steel Tanks for Gasholders, Iron Roof Frames and Floors, 
Purifying Boxes, Center Seal or Valve Connections, 
Bench Work, Reversible Lime Trays. 


Self-Sealing and Pressed Steel Mouthpiece Lids. 








Coke Borrows, Coal Wagons, and all Apparatus Requisite for a Com- 








plete Gas Works. | 
Also, Gas and Water Pipe, Flanged Pipe, Sugar House Work, and 
Special Castings of all Descriptions. « 
— ENGINBERING COMPANY. §. 
INCORPORATED, 
Conestoga Building, PITTSBURGH, PA. 


MANUFACTURERS OF F. L. SLOCUM, Pres’. 


Gas Works Machinery of all kinds, SAM’L WOODS, Seo’, 


EES AND OWNERS OF 


PITTSBURGH WASHER-SCRUBBER, 


SOLE AGENTS FOR 


FELDMANN AMMONIA MACHINE, 


For producing Sulphate, Aqua, Chloride 
and Concentrated Liquors. 


The Erection of Bi-Product Coke Ovens 
a Specialty. 
Faux System of Recuperative Benches. 
NEW SYSTEM HYDRAULICS. SCRUBBER. 








AMMONIA MACHINE, 











—— “es sate 7 — - - — » — i ae . : 
Fn ee Lon OP ee Pe ee OME Pura ee ieee Pate as Rea Sy Rice, MEL O, 28 ART a ae Sa Sab Oud PN Sal Pi Bor eek or 
af ee ens Phreste A tirow cy ig ee Rie Bip pee am Ee Litem Tee be’, 4 So ite) eae SEO EN 
“ t* ct weal aR: ie OE Re Re te eee ates ah gn Se f oe aw AO 1 aie 
Me rare OF hl EA ISE Nee CMR Dohler ka SA nr OY RTE E Owe TERE Pea lec ay # 2pm sate 
oe tuice eae Leck Seo ROMA é : ‘vie : 


yeecesatty 


KEI lua +g = 


Steel Gasholder Tanks, 


Sinace, DousLe AND TRIPLE-LIFT GEASHOLDERS. 
fee — HORIZONTAL AND VERTICAL STORAGE OIL TANKS em. 


Iron Work for Goal Gas Benches, Self-Sealing Mouthpieces, Exhausters, Condensers, Scrubbers, Purifiers, 
Wooden Trays, Floor Carriages, Center Seal and Valve System Connections, Cast and 
Wrought Iron Fittings, and Connections 3 to 36 Inches Diameter. 


VALVES, Double Gate, Hubs Flange, Outside Screw a« (Quick Opening, 8 to 36 In. Diam. 


COAL AND COKE WAGONS, RETORT HOUSE TOOLS, STREET MAIN SPECIALS AND DRIPS. 


Adadaress, 


KERR MURRAY MANUFACTURING CO. 


E*ort Wayne, Indiana. 
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BARTLETT, HAYWARD &CO. 


BALTIMORE, MD. 








Triple, Double and Single-Lift fasholders, 
[rol Holder Tanks. CONDENSERS. 
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ROOF FRAMES. Scrubbers, 
Girders. Bench Castings. 

BHAMS | OIL STORAGE TANKS 
PURIFIERS. Boilers. 


PATENT STANDARD WASHER-SCRUBBER. 


The best apparatus for the extraction of all Ammonia and a large proportion 
of Carbonic Acid and Sulphureted Hydrogen. The Scrubber has been materially 
improved and is provided with patented Wooden Segmental Grids, instead of 
Metallic Discs, thus reducing the weight on shaft and power for operating same. 


The Wilkinson Water Gas Process. 


THIRTY-CANDLE, NON-CONDENSIBLE, FIXED GAS. THE MOST SUCCESSFUL GAS PROCESS IN OPERATION. 





MILL’S REVERSIBLE LIME TRAYS. 
Gas Works Designed and Constructed. 


POOLH ON FUELS. 


THE CALORIFIC POWER OF FUELS. 


WITH A VERY FULL COLLECTION OF TABLES OF HEATS OF COMBUSTION OF FUELS, SOLID 
LIQUID AND GASEOUS. 


TO WHICH IS ALSO APPENDED 


THE REPORT OF THE COMMITIEE ON BOILER TESTS OF THE AMERICAN SOCIETY OF MECHANICAL ENGINEERS 
DECEMBER (1897); TABLES OF CONSTAN1IS USED. 
By BERMAN POOLED, F.C-S. 
FIRST EDITION. 
Frice $3. EFor Sale bv 


A. M. CALLENDER & CO. - - No. 32 Pine Street, New York City. 
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nine 400 Chestnut Street, PHILADELPHIA, PA. 


CAST IRON PIPE; GaS HOLDERS’ 


Single, Double and Triple Lifts, with or without Wrought Iron or Steel Tanks, 
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SOLE MAKERS OF 


THE MITCHELL SCRUBBER PEASE’S PATENT WIRE ROPE GUIDING FOR GAS HOLDERS. 


(PATENTED) CUTLER’S 


PATENT FREEZINC PREVENTER 
FOR GAS HOLDER CUPS. 





PURIFIERS, CONDENSERS, SCRUBBERS. 


THE HOPPER AUTOMATIC GAS GOVERNOR. THE TAYLOR REVOLVING BOTTOM GAS PRODUCER, 


BENCH WORK. PLATE GIRDERS. | Heavy LOAM CASTINGS, DUNHAM SPECIALS, HYDRAULIC Work, 
IRON FLOORS AND ROOFS. LAMP POSTS, VALVES, ETC. 

















ISBELL-PORTER CoO., 


ENCINEERS AND CONTRACTORS FOR THE 


Construction and Extension of Gas Works. 
FOUNDERS AND MACHINISTS. 


MANUFACTURERS OF 


All Ironwork and Machinery Required in a Gas Plant. « 


Estimates, Drawings and Specifications furnished for the Alteration, Improvement, 


* or Extenr” Existing Works or the Construction of New Works. 


245 Broadway, New York b.., . —0fFic&s- Bridge & Ogden Sts., Newark, N. J. 


The Continental tron Works, 


THOMAS F. ROWLAND, President. 
WARREN E. HILL and CHAS. H. CORBETT, Vice-Presidents. 
THOMAS F. ROWLAND, JrR., Secretary & Treasurer. 


West and Calyer Sts. (Near 10th & 23d St. Ferries) 
NEW YORK, Borough of Brooklyn. 














BUILDERS OF 


Gas Holders. 


Single and Multiple Section Gas Holders a Specialty. 


STEEL GAS HOLDER TANKS. 


BENCH CASTINCS, RETORT LIDS. 


Hydraulic Mains, Condensers, Scrubbers, 
Purifiers, Valves, Etc. 


Self-Sealing Retort Mouthpieces & Lids 


For Round, Oval, or ‘“D” Retorts. 


ILLUMINATING GAS! FUEL GAS! Tio Gas Companies. 


THE LOOMIS PROCESS, | wemsecnie car somnzns snr 


Sow in successful operation at Works of John Russell Cutlery Co., Turner’s Falls, Mass., and under @ stated pressure. Send for samples. 
Henry Disston’s Son’s Saw Works, Tacony, Pa. 


The Cheapest Gas Generating System in the World. 
Plans and Estimates Furnished. 


BURDETT LOOMIS, - - Hartford, Conn. 








Also, SERVICE OLEANERS, DRIP PUMPS, and STREET 
MAIN PROVING APPARATUS, 


oo. A GEF ROR ZRH, 
248 N. Sth St., Phila... Pa 
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H. RANSHAW, Prest. & Mangr. T. H. Brron, Asst. Mangr 
WILLIAM STACEY, Vice-Prest. R. J. TARVIN, Sec. & Treas. 


THE STACEY MANUFACTURING C0 


GASHOLDERS, 


Of any Capacity, with or without Wrought Iron or Steel 
Tanks. 


ae 
Ds 
— ’. 















Hydraulic Mains, Condensers, Scrubbers, 
Purifiers, Valves, etc. 


Coal Gas Benches, Roof Frames, 
OIL STORACE TANKS. 


Pressed Steel Mouthpiece Lids, Self- 
Sealing Mouthpiece Lids. 


Cincinnati, Ohio. 


GEO. SHEPARD PAGE’S SONS, 


SOLE AGENTS FOR THE 


) Walker Tar and Carbonic Acid Extractor. 


































































During the Winter months over 12,000,000 

£ feet of gas daily is being relieved of a// Tar 

? and a large percentage of Carbonic Acid by 
the Walker Extractor. They should be 

cus == placed before all Scrubbers. The Tar and 

Jn = ai Liquor Overflow Valves work automati- 














eally. Write for Circulars. 


























GSO Wall Street, = = Now Work City. 








) aS 


W. H. PEARSON, Prest. J. W. WESTCOTT, Gen’! Mangr. and Treas. L. L. MERRIFIELD, Chief Engr. 


GEORGE R.ROWLAND. |THE EGONOMIGAL GAS APPARATUS CONSTRUCTION COMPANY, Limited 


OOH AER aan tae 269 Front Street, East, Toronto, Canada. 


Draughtsman and Constructing Engineer. enepuicoens oF THE IMPROVED LOWE WATER GAS APPARATUS. 


Drawings, Specifications and Estimates furnished for the con.| Designed to give the Greatest Efficiency when using any kind of Oil, Anthracite Coal, Gas 
struction of new works or alteration of old works. Special House or Oven Coke 
attention given to Patent Office drawings. : 


Office, No. 245 Broadway, N. Y. City. 





New Gas Works Built, Present Gas Plants, either Coal or Water, Remodeled 


Catalogues, Plans and Estimates Furnished upon Application. 


WM. HENRY WHITE, 


| No. 382 Pime Street, - - - New YorE City. 


ENGINEER AND CONTRACTOR FOR THE 


ERECTICN AND EXTENSION OF 


GAS, WATER, AND ELECTRIC LIGHT WORKS. 


Correspondence with Gas Companies contemplating extendmg or improving their Plante respectfully invited 
Plans and Estimates Furnished. 
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LAUREL IRON WORKS. 
Office, No. 39 Laurel Street, Philadelphia, Pa 


BUILDERS OF 


«=Gasholders=- |° 


Single or Telescopic. With or Without Iron or Steel Tanks. 
———e =~ IL TANKS, WATER TANKS, AND GENERAL WROUGHT IRON WORK. ( 


5 Successors to HERRING & FLOYD, 
JAMES R. FLOYD § SONS, Oregon Iron Works, 
West 20th and 21st Streets, Between 10th & 11th Avenues, New York City. 


Engineers and Contractors for the Construction of Gas Works. 


MANUFACTURERS OF ALL KINDS OF CASTINGS AND GENERAL IRONWORK FOR GAS APPARATUS. 


Bench Castings, Biqenesntive and Half Regenerative Furnace Gaatings. Condensers, Tower Scrubbers, Mechanical Scrubbers, Purifiers, Malleable Iron Retort Lids, Self-Sealing 0 
Retort Lids, Hydraulic Hoist Purifier Carriage, Crosses, Tees, Bends, Angles, Reducers, 8-Bends, Sectional Sleeves, Plugs, Caps, Street Drips, etc., always on hand. 


WOOD’S GAS SCRUBBING AND ENRICHING APPARATUS. 


In useat Syracuse, Auburn, Watertown, Cortland and Geneva, N.Y.; Elizabeth, N. J.; Boston, Mass.; Jamaica Plain, Mass.; Providence, R.I.; Northern Liberties Gas Co., Phila. 


Sole Manufacturers of the OGDEN QUICK-MOVING VALVE. 
HEARNE CENTER SEAL, Operating One, Two, Three or Four Boxes. 
Stroh & Osius Concentrator for Ammoniacal hiquor, used by 50 Gas Companies and Cokeries during the past 4 years. 


LOGAN IRON WORKS, 


Brooklyn, N. VY. 


MANUFACTURERS OF y 


Single or Multiple-Lift 


GASHOLDERS, 


Complete with Steel Tanks. 

















1} 











The contract was completed and the 
Capacity of Holder, 500,000 Cu.Ft. 





BENCHES, SCRUBBERS, 
CONDENSERS, 
PURIFIERS, IRON ROOFS, 
Self-Sealing Retort Lids, 


AND ALL PARTS OF 


GAS WORKS APPARATUS. 
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Contractors for 


Complete Works. 
“Ay 


VY 





ALSO, SOLE MANUFACTURERS OF 


Cc. W. BLODGET’S 
HOT GAS SCRUBBER. 





The order for this Triple-Lift Holder and Steel Tank was received by the Logan Iron Works 


from the Union Gas Light Company, of East New York 
Holder was in actual use in 90 days from receipt of order. 
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‘THE OHIO PIPE COMPANY, 


wencemsr | WARREN FOUNDRY AND MACHINE CO., 
Cast Iron Gas & Water Pipe, aa TN NM 


ceca 0 CAST IRON WATER AND GAS PIPE 


and Specials, Architectural Castings, Building Columns, 
Columbus, Ohio. FROM THREE TO FORTY-EIGHT INCHES DIAMETER. ALSO, ALL SIZES OF 








Joists, Cellar Grates, Sash Weights, etc. 














Flange Pipe for Sugar House and Mine Work. Branches. Bends, Retorts, eto., eto 


setae hanes a momen 




















Davip Leavitt Houau, 
26 CORTLANDT ST., N.Y. CITY. “Glose sprculs, UMMOND tamnorgat | GORGE ORMROD, Mangr. & Treas. Emaus, Pa, 


iin WC, 
Consulting Engineer. > Cp | EMAUS PIPE FOUNDRY. 










CAST IRON , DONALDSON IRON COMPANY. § EMAUS, PA 


(AEN SON Sm i 
Investigations and Appraisals. . rr ‘ 
De and Estimates. Gy NS 420A ¥ 7 r PR. PIPE te | 
Contractor. MANUPACTURERS OF 














OFFICE, B WAY, 
Me, ee — ae CAST IRON PIPE AND SPECIAL CASTINGS 
Special Agent for Selling & Purchasing. Western Office: Monadnock Block, Chicago, Ills. Also, FLANGE one, anew, Etc. 
Practical Hints CHARLES MILLAR & SON, Selling Agents, Utica, N. Y. 
ON THE CONSTRUCTION AND WORKING OF Hg ds: S25 
ate. 
ja 


Regenerator Furnaces, 





POMP PANU NON CO, Ah TEES 
yee was (CAST TRON PIPE and SPECIALS FOR WATER AND Wi 


A. M. CALLENDER & CO., 32 Pine Street, N.Y. Wholesale Eastern Agents AKRON VITRIFIED SEWER PIPE. 


Established 1854. 


D. McDONALD & CO., 


MANUFACTURERS OF 


WET AND Dry METERS, STATION METERS AND METER PROVERS. 


—ALSO MAKERS OF 


THE GLOVER PREPAYMENT METER. 


of Plumbe 
Tinners’ G 
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The amount of gas delivered for 
the coin can be instantly and 
positively changed without re- 
moving the meter or replacing 
any parts. 


The gas registered agrees abso- 
lutely with the amount pur- 


chased by the coin. 











WE HAVE MADE AND SOLD IN THE UNITED STATES 


OVER 30,000 OF THESE METERS, 


ALL OF WHICH ARE GIVING PERFECT SATITSFACTION. 


Correspondence Solicited... 


511 West Twenty-first Street, 51, 53 & 55 Lancaster Street, |< 34 & 36 West Monroe Street, 
NEW YORK. ® ALBANY, N. Y. CHICACO. 
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NATHANIEL TUFTS METER Co., 


Established 1849. 8 MEDFORD ST., BOSTON, MASS. 


MANUFACTURERS OF 


Dry Gas Meters, Station Meters, Test and Experimental Meters, Meter 
Provers, Photometers, Pressure Registers, Pressure Gauges, Ete. 


PREPAYMENT GAS METERS. 





SLIDE SHUT-OFF VALVE ON OUTLET OF METER. 
ADJUSTABLE CHANGE PLATE FOR GAS FROM 75c., to $3 per 1,000. 
THE EQUAL OF GAS RANGES FOR INCREASING CONSUMERS AND GAS SALES. - 











CHARLES E. DICKEY. JAMES B. SMALLWOOD. CHARLES H. DICKEY. 7 


THE MARYLAND METER AND MANUFACTURING CO. 5 


Established 1866. 


BALTIMORE, North & Saratoga Sts. CHICACO, 107 West Monroe St. 
NEW YORK, 1131 and 1133 Broadway. SAN FRANCISCO, 221 Front St. 


CONSUMERS’ & STATION METERS, PRESSURE GAUGES, Etc., Etc. 




















_—= “Perfect ” Gas Stoves —- 


THE DIFFERENCE BETWEEN GOOD 
METERS AND THOSE WHICH ARE 
“PRETTY GOOD’ OFTEN MEANS 

THOUSANDS OF DOLLARS TO ASINGLE COMPANY. 


; Dy Sa 

ies rie ge Rp be a 

PERFECT UA CUaLagy iee WORK 

2 METER WCro IVE. 

SB OMETERS gf ~co- f) SATISF# \CTION. 
t< — 


aN e Full Line of oe Ponrigt ng for Sale on the 
WIESTER & CO., Agents, 
\ 
> 8h IN ER, 
yy, SS f-4\~ : 
OFFICE ~c FACTORY, ROYERSFORD,PA. 















































17 & 19 New Montgomery St., San Francisco, Cal. 





O 
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American Meter Co. 


NEW YORK, PHILADELPHIA, 
SAN FRANCISCO. 


Prepayment Meters. 


Their.construction is such that they may 











be readily readjusted 








when the scale of gas rates is changed. 











| 








HELME & McILHENNY, 


Established 1848. 1339 to 1349 Cherry Street, Philadelphia, Pa. 


MANUFACTURERS OF 


Wet and Dry Gas Meters, Station Meters, Provers, Gauges, Ete, 


a METERS REPAIRED__... 


PREPAYMENT GAS METERS. 


Our Own Patents. Strong. Simple. PROMPT _ ATTENTION. CORRESPONDENCE SOLICITED, 


METRIC METAL COMPANY, 


MAKERS OF 


GAS METERS for NATURAL and ARTIFICIAL GAS. 


Special Attention given to Repairing METERS of all Makes. 





























FACTORY AT ERIB, PA. 








THEODORE D. BUHL, President. CHAS. H. JACOBS, Secretary-Treasurer. 


DETROIT METER COMPANY, 


DETROIT, MICH. 
MAKERS OF. 


GAS IVE BE rer sS. 
I 


UR equipment embraces the Latest and Most 
Improved Machinery. We make our own Tin 
Plate. We claim for **BUHL’’ METERS, Increased 

Durability, with probability of Fewer and Less Expensive 
Repairs, and More Accurate Adjustment. Comparisons in- 
vited. Meters of other Makers promptly Repaired. 


MAIL ORDERS SOLICITED. 
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The Advertisement of 


JOHN J. GRIFFIN & CO., Mfrs. of Gas Meters, etc., 


Nos. 1513, 1515, 1517, 1519 & 1521 Race Street, Philadelphia, 
52 Dey Street, New York, 75 N. Clinton Street, Chicago, 


Occupies this space every alternate week, 


———, 











In 1898 
Improved Lowe 
2 3 Sets ri Gas Apparatus 


of from 75,000 to 1,500,000 Daily Capacity, 
and 

2,500,000 Cubic Feet Daily Capacity x 

Coal Gas Bench Work. TH 


|] 


=THE«= 


WESTERN GAS 
| CONSTRUCTION COMPANY, 


Engineers and Builders, 


Ep! 


FORT WAYNE, IND. 


Improved Lowe Water Gas Apparatus. 
General Gas Works Construction. 
Coal Gas Apparatus. Ite 
Special Apparatus. 
Special Fittings. 


Gas Valves. 
GAS VALVES 
WILLIAM HENRY WHITE, that can be 
EASTERN ENGINEER, TAKEN APART AND GLEANED 
32 Pine St., New York. WHILE IN USE. vs 


Our Specialty 


= is the design and arrangement of apparatus of 
< to meet special Local Conditions for utilization 

of the most advantageously procurable 

materials and convenient operation. : 


ani 
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